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Hopoeue opy3svs u konneau!

OpraHu3anoHHbI KOMHUTET 29-ii MexxayHapoIHOW KOH(pEepeHIIMH 0 KOMIIbIOTEPHOH rpaduke
u MamuHHOMY 3pennio ['paduKon-2019 npusercTByeT Bac B ropoze bpsiacke!

Muorue roasl KoH(pepenuus ['papuKon sBusercs kpynHeimeir B Poccum HaydHO-
JUCKYCCUOHHOM TUIOMIAKON 11 OOCYXKIIEHUS METOJOB M TEXHOJOTHUH KOMIIBIOTEPHOTO aHallu3a
U300pakeHMid, BU3yalbHON U KOTHUTUBHOW aHATMTUKH, 3D-peKOHCTPYKIIMH, BU3YaJIbHOW HABUTAIIUU H
YeJI0BEKO-MAIlIMHHOTO B3aUMOJIEHCTBUS, BUPTYaJIbHOW U JONOJHEHHOW pealbHOCTH, PAaclO3HABAHUS
00pa3oB u Jp.

[Iponomxkas Tpaguiuu npeasiaymmx Jjer, ['papuKoHn akTHBHO pa3BHUBAaETCs, PaCHIMPSCTCS
reorpadusi €ro y4aCTHUKOB, & BMECTE€ C HeW IpaHMIbl HAYYHOTO M MPOQECCHOHATIHLHOIO COOOIIECTBA.
YBenuuuBaeTcs YUCIO MOJIOABIX JOKJIAJYMKOB, YTO SIBISETCS BaXKHBIM YCIOBHEM pPOCTa HAyYHOTO
NOTEHIMAaja COOOIIEeCTBa, CIIOCOOCTBYET PAa3BUTHIO CYHIECTBYIOIIMX U TOSBJICHUIO HOBBIX HAYYHBIX
mikoi. Pacummpsiorcess Temaruka KoH(GEpeHIMH M Kpyr 00cCyXIaeMbIX BompocoB. B »ToM roay Ha
I'paduKon BmepBeie mOSBUIKNCH JBEe HOBBIE cekiuu: «OO0paboTka W aHamU3 HW300paKCHWH B
MaTepuaioBeaeHUn» U «VCKycCTBEHHBIM MHTEIUIEKT, KOTHUTHUBHBIE TEXHOJIOTMH, aBTOMAaTH3alusl U
poOoTOTEeXHUKAY. IHTEpECHBIM U 3HAKOBBIM COOBITHEM CTaHYT AOKJIAJbl U MacTep-KIacChl OT MHUPOBBIX
muaepoB UT-unayctpun — komnanuii AMD (nmoapasnenenue Radeon Technologies Group) u Luxoft.

I'paduKon-2019 mpoBonutcst B BpsHCKOM rocy1apCTBEHHOM TEXHUYECKOM YHHBEPCHUTETE B TOX
ero 90-netHero robunes. Ha crpanumax caiita graphicon2019.ru MoxHO y3HaTh 00 MCTOPHUM HAIIETO
ropoJia ¥ yHUBEPCUTETa-OpraHu3aTopa.

Mpbl pazpl BceM YYacTHMKaM M TOCTSM KOH(EpPeHIMH M >KeJaeM IUIOAOTBOPHON paloThl,
NPUATHBIX BCTPEY M MHTEPECHOTO OOIIEHHUS CO CBOMMH KOJUIETaMH M MapTHEpPaMHU. A Ui MOJOIBIX
yueHblx mycTh JHU ['paduKona cranHyr BpemMeHeM HOBBIX 3HAaKOMCTB, IIOMOTYT HalTh
€/IMHOMBIIIIJICHHUKOB M HHTEPECHBIC UCH JUI AaTbHEHINX HCCIeI0OBaHUN U pa3paboToK.

Jo6po moxanosats Ha ['paduKon!

Om umenu opeaHuU3ayUOHHO20 U NPOSPAMMHO20 KOMUMENO8,
npedcedamenv opeanusayuornnozo komumema I pagpuKon-2019
K.m.H., ooyeum [loosecosckuti Anexcanop I eopeuesuy



Bce mpunsThIe 1O pe3yibTaTaM peLeH3UPOBAaHUS TOKIJIAAbI OyayT OMmyOJIMKOBaHBI B COOpHHUKE
TpynoB koHpepenunu «I paduKon 2019».

B pamkax koH(epeHIMM moBoaANUTCs 0TO0pouHbIi 3Tan nporpammbl YMHUK, a Takxke KOHKypC
HAy4YHBIX JIOKJAJ0B CTYACHTOB, aclUpPAaHTOB W MOJIOJBIX YYEHBIX, MOOETUTENN KOTOpPOro OyayT
HarpakIeHbl JUIIIOMaMHU.

Jlyamue paboTel OyayT oToOpaHbl 1j1s MyOJUKAIMK B HAYYHBIX KypHAJIax:

o «Hayunas Busyanusanus»
(Scopus, BAK, PUHL]);
e «Cserotexnuka» — “Light & Engineering”
(Scopus, Web of Science, BAK, PUHL]);,
e «IIporpammupoBanue» — “Programming and Computer Software”
(Scopus, Web of Science, BAK, PUHL]);
o «M3Bectus TOMCKOro MOIUTEXHUYECKOTO YHUBEPCUTETA. IHXKMHUPUHT T€OpPECYpPCOB»
(Scopus, BAK, PUHI]);
e «BectHuk bpsHCKOro rocy1apcTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA

(PHHL]);

e «ABTOMaTH3alMsA U MOAEIUPOBAHUE B IPOEKTUPOBAHUN U YIIPABIECHUN)
(PHUHL);

o «Oproauszaiiny
(PUHIL]).

B 2019 rony xondepenius BxiarodaeT 10 ceKimid.

1. UnTesIeKTyaIbHBbIE PellleHUs1 B KOMIIbIOTEPHOI rpadguke:

e (QoropeanucTuyHas U GU3NIECKU KOPPEKTHASI KOMITbIOTEPHAS IpaduKa;

e UHTEpPAKTHUBHAs peaIMCTUYHAS rpaduka 1 BU3yaau3alus peaJbHOr0 BpEMEHU;

e PEATUCTHYHBIA PEHACPUHT Ha TpadUUIeCKUX Mpoleccopax, THOPUIHBIX apXUTEKTypax,
MOOUJIBHBIX U BCTPOCHHBIX CUCTEMAX;

e MOJICTMPOBAHUE OCBEIICHHOCTH, ONTHYECKHUX SBJICHUI U BEIYMCIUTENbHAS ONTHKA;

e M300pakeHUs ¢ OOJIBIITMM TMHAMHUYECKUM Jauana3zoHoM. OcBelieHne CrieHbl H300pakeHneM
(Image based lighting);

e HCKYCCTBEHHBIM MHTEIJIEKT (MAITMHHOE 00yUeHNE) B KOMITBIOTEPHOU rpaduke;

e BUPTYaIbHAs U JOTOJHEHHAS PEabHOCTb.

IIpeoceoamensv: A.I'. Bonoboii
Opeanuzamop/conpeocedamens: A.O. Tpybaxos

2. Hayuynas Bu3yajau3auus U BU3yajbHasi AaHAJIUTHKA:

e Hay4Had BU3yaJIn3allid U BU3yaJIbHAA aHAJIMTUKA B IPAKTUYCCKUX MPUIIOKCHHUAX

e BHU3YaJIbHbBIN aHAJIN3 MHOTOMEPHBIX JaHHBIX;

° Q)opManmauHﬂ KOHLIGHLII/Iﬁ BU3YAJIbHOT'O IPCACTABJICHUA U UX BOCIIPUATHUS,

e BHU3yanu3anus GU3NYECKOro U YUCIEHHOTO 3KCIEPUMEHTOB KaK MyTh K CO3JaHHI0 0000IIEHHOTO
HKCIIEPUMEHTA;

e KOTHUTHBHas rpaduka.

IIpeoceoamensv.: A.E. Bonoapes
Opeanuzamop/conpedcedamens: J].A. Kopocmenés

3. KomnbiotepHoe 3peHne:
e BBIJICTICHHUE U PACIIO3HaBaHUE OOBEKTOB B N300PKEHHSIX U BHIIEO;
e TpEXMepHasi pEKOHCTPYKLHUS MO U300paKECHHUSIM U TaHHBIM C CEHCOPOB ITyOHHBI;



e TIOPOXKIAIOIIME MOJICIU aHAIN3a U CUHTE3a H300paKEeHUH.

IIpeoceoamensv.: A.C. Konywun
Opeanuzamop/conpedcedamens: A.O. Tpybarog

4. O0paboTka U aHAJIN3 OUOMEINIIUHCKUX U300PaKeHMIA:
e 2D mMeauIuHCKHe H300paXEHUS U BHJIEO;
e 3D memuiHCKHE U300paKEHHUS;
e OMOMEIMITMHCKHE MHUKPOCKOITMYECKUE N300paKEeHNS,
e CcOBMecTHas 00paboTKa U aHAIN3 MYJIbTUMOAAIBHBIX OMOMEIUIIMHCKUX JTAaHHBIX.

Ilpeoceoamenu: A.C. Kpwinos, B.E. Typaanog
Opeanuzamop/conpeoceoamens: J[. 1. Konenuosuu

5. Hudposas 3emus u boJsibime JaHHbIE:
e HOBOE B KapTorpadguu u BU3yaIH3aluu;
e Heoreorpadus U TUCTAHIIMOHHOE 30HIUPOBAHUE;
e BU3YydJIbHAAd aHAJIUTUKA U JTUCTAHIUOHHOC 30HANPOBAHUC,
e BH3yaJIH3aIus U OE30MaCHOCTD;
e BU3yadJIM3allus B I'COJIOTHH,
e BH3yaJIM3aIvs COIMAIBHBIX TpoiieccoB. Smart City;
e BU3yadJIM3allusd U CCMUOTHKA,
o Digital Earth ans ycToitunBoro pa3BuTus;
o Big Earth Data;
o Digital Earth u Big Data B 00y4ueHumn.

IIpeoceoamenu: E.H. Epémuenxo, A.A. 3axaposa
Opeanuzamop/conpedcedamens: E.O. Tpybakos

6. I'eomeTpnueckoe monennposanue. Komnsrorepnasi rpagpuka u od0pasoBanme:

e KOMIIBIOTEPHOE IIPECTABICHUE T€OMETPUUECKON MOJIENH;

e TEOMETPUYECKOE MOJAEIUPOBAHUE CPEbl BUPTYaJIbHOU PEAIbHOCTH;

e TEOMETPUYECKOE MOAEIMPOBAHNE B IPUKIIAIHBIX 3a/1a4ax;

e TIIEJAaroruveckas MoJelb UCTIOIb30BaHUS KOMITBIOTEPHOU IpauKu B 00pa30BaHUU;

e 1po0ieMbl reoMeTporpaduieckoil MOArOTOBKU CTYICHTOB B BBICILIEH ILIKOJIE;

e HCCJEIOBAaHUS B 00JIACTH MPHUKJIATHON Tr€OMETPUH U MIPAKTUYECKHE BOIPOCHI HHKEHEPHOMH
rpa¢uku B 00pa30BaHUH.

IIpeoceoamens.: C.HU. Pomxog
Opeanuzamop/conpedcedamens: E.B. Aponuna

7. KomnbrorepHas rpadguka, CBeTOTeXHUKA M TU3AIH:
e TPOMBIIUIEHHBIN TU3aiiH;
e rpaduueckuii qu3aiiy;
e CBETOBOM OW3aiH;
e KOMIBIOTEpHAs rpaduka U MOACIUPOBAHUE;
e BU3YyaU3alMs U JU3ANH;
e UH(POPMAIMOHHBIEC TEXHOJIOTUU B ONITOTEXHUKE;
e JIa3€pPHOE CKAHMPOBAHUE B apXUTEKTYPE U AU3AIHE;
e JIa3epHbIC TEXHOJOTUHU B IPOMBIIUICHHOCTH U JU3aNHE;
e CBETOBBIC MHCTAJLISIIHH.

IIpeoceoamenu: B.Il. byoax, A.A. 3axaposa
Opeanuzamop/conpedcedamens: A.A. Ky3omenko



8. ABTOMaTH3anus NPOEKTHPOBAHNS, TPEHANKEPHI U CUMYJISITOPHI:

pazpabotka CAD/CAM/CAE cucrem. KomnbiorepHas rpaduka B aBTOMAaTH3aIMN TTPOU3BOJICTB;
CUCTEMBI U MPUIIOKEHUS BUPTYATbHON 1 CMEIIAHHON peaTbHOCTH. JInHaMUYecKie TpeHaKephl U
CUMYJISITOPBI;

PEUHXHHUPUHT UHIYCTPHAITBHBIX O0BEKTOB HA OCHOBE JAHHBIX JIA3EPHOT'0 CKAHUPOBAHHSI,
aJlanTanus CylEeCTBYIOIINX T€OMETPUYECKUX MOJIETICH K pa3InYHbIM CIIEHAPUSM UHKEHEPHOTO
UCTIOJIb30BAHUS;

PEUHXUHUPUHT CIOXKHBIX (OPM Ha OCHOBE MOJUTOHATILHOM CETKU WM 00JIaka TOYEK;
IUHaAMHUYecKoe nMuTannonHoe MmoaenupoBanue B CAD/CAE-cpenax;

npoektupoBanue 1o BeKTopHbiIM CAD-CAM-CAE kputepusim.

IIpeoceoamens.: B.E. Typranos
Opeanuzamop/conpedcedamens: J].H. Konenuoguu

9. O0padoTKka M aHAIHM3 H300paKeHUIl B MaTePHAIOBEeICHNH:

TEXHOJIOTUH KOMITbIOTEPHOM MUKPOCKOTMH U TPOMBIIIIEHHON TOMOTpaduu;

KOMIBIOTEPHBIN aHAIIN3 U300paKEHUI MUKPO- H HAHOCTPYKTYPBI MaTepUaJOB;

00paboTKa M aHAIM3 U300PAKEHUM B 1e(PEKTOCKONUY;

00paboTKa U aHaIM3 U300paKEHUH MPH OI[EHKE KayecTBa MOBEPXHOCTHU M MOBEPXHOCTHOTO CJIOS;
00paboTKa M aHAIHN3 U300PKEHHUI MTOBEPXHOCTEH TPEHUS U U3HAIIIMBAHUS;

MaTEMATUYECKOE MOJCIIMPOBAHUE U BU3yaIu3alusl CIIMHOJAIBHEIX CTPYKTYP METAJIIOB;
aJIUTUBHBIE TEXHOJIOTUHN U TEXHOJOTHH ObICTPOro MPOTOTHUITHPOBAHUS.

IIpeoceoamenu: A.B. Kupuuex, K.B. Maxapenxo

10. MHckyccTBeHHBIH MHTENIEKT, KOTHUTHBHbIEC TEXHOJOTMH, aBTOMATH3AIIUS U

po0OTOTEXHHKA:

WHTEJUICKTYaJIbHbIC M KOTHUTHBHBIC METOJIbI aHAJTN3A JTAHHBIX U N300PaKEHHIA;
KOTHUTHBHOE MOJETHPOBAHNE M BU3YyAJIN3allUs B HCCIEIOBAHUU CIIa00 CTPYKTYpPHUPOBAHHBIX
CHCTEM;

pacripenielieHHbIe M MYJIbTHAar€HTHBIE CUCTEMbI aHAIN3a JaHHBIX M N300pakeHHi;
YeJI0OBEKO-MAITMHHBIE CUCTEMBI YIIPABJICHUS TIPOU3BOJICTBOM;

00paboTKa U aHaIM3 JAaHHBIX U M300paKEHUI B aBTOMATU3UPOBAHHOM IPOU3BO/ICTBE;
WHTEJUICKTYaTH3allHsl PEIICHHsI TPUKJIAIHBIX 33a4 IPU IIOCTPOCHUH aBTOMATU3UPOBAHHBIX
CHCTEM YIPABIICHHUS;

00paboTKa N300paKEHHUI U BU3yaJIbHASI OJJOMETPHS B HABUTAITMHA MOOMIIBHBIX pOOOTOB;
KOMILJIEKCHBIE METOJIbI CHHTE3a HOBBIX KOHCTPYKIIMOHHBIX PELICHUN B pOOOTOTEXHHKE.

Ilpeocedamensv: A.I'. Iloogecosckuii
Opeanuzamop/conpedcedamens: /1.1 Jlacepes



MecTo npoBeaeHus

Kondepenmus npotizet B . bpsHCk 110 aapecy:
4 xopnyc BI'TVY: ayxn. b101, b402, b406 — yn. XapskoBckas, a. 10b.

OprkomureT KoH(pepeHn pacnonaraercs B ayn. b405, b407.
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Perncrtpauus yyactHukoB (y4. kopn. Ne 4, 1 atax)
OTKpbITHE KOHepeHuun (5402)

J1.E. Kapnos
MepBble rogbl 0TE4ECTBEHHOW BbIYNUCINTENBHON
TEXHUKN N MALLIMHHOM (KOMMbIOTEPHOW) rpadomku

0.1, Konennosuny

MpoekTbl MHXUHMPUHIroBOro LieHTpa bpsHckoro
rocyfapCTBEHHOro TEXHNYECKOro YHUBEpPCUTETA Kak
WHCTPYMEHT pa3BuUTMS Hay4dHO-0b6pa3oBaTenbHOM
OeAaTenbHoCTH

E.A. OepraveBa
Buayanusaumsa coumoTexHONPUPOAHbIX NPOLECCOB:
npobnems! 1 BbI30BbI

oben

A.E. Bondarev, V.A. Galaktionov

Construction of a generalized computational
experiment and visual analysis of multidimensional
data

[.C. BatonuH
PeBontounsi kamep rnyouHbi

O630pHan aKCcKypcus
«BpsiHCK UCTOPUYECKUM U COBPEMEHHbLIN»

[ 09:00 - 10:00 ]
[ 10:00 - 11:00 ]

[11:00 -11:45]

[11:45-12:15]

[12:15 - 13:00 ]

[ 13:00 - 14:00 ]

[ 14:00 - 14:40 ]

[ 14:40 - 15:40 ]

[ 16:00 - 19:00 ]




0.1O. BacuH
[ 09:00 - 09:15] PerynspHble MeTOAbI KOOMPOBAHUS PACTPOBbIX
n3obpaxeHui AMCTaHLMOHHOIO 30HANPOBaHNS 3emnu

E.D. Birukov, M.S. Kopylov, A.A. Khlupina
Correction of color saturation for tone mapping operator

A.V. Maltsev, M.V. Mikhaylyuk

Virtual environment system for Pirs space module [ 09:15 - 09:30 ] D.I. Bulatitskiy, A.K. Buyval, M.A. Gavrilenkov

Building Recognition in Air and Satellite Photos

interior
B.W. NoHaxysH D.A. Zavyalov
AOanTuBHbBIA METOA peHaepuHra auHamudecknx [ 09:30 - 09:45] Improving the accuracy of hydrocarbon reserves
TpexMepHbIX CLeH estimation based on an integrated approach

E.O. Tpybakos, A.O. Tpybakos,

O.A. KopocTtenés, [1.B Tutapes

Bbibop cepnn KOCMOCHUMKOB AN onpeneneHus
ONHAMWUKM 1econaTonormm ¢ y4eTomMm o6rayHoCTu n

B.A. CeméHos, B.H. LLyTkuH,
B.A. 3onotos, C.B. Mopo3oB

PacwwnpeHne metoaa nepapxmdecknx yposHernn [ 09:45 - 10:00 ]
AeTtanusaumun ans AMHamMm4eckux CLEH C

Q) N NCKaXKeHNI N300paXkeHUn Ha OCHOBE [eTekTopa

< OEeTEPMUHNPOBAHHBIM XapaKkTepom cobbITui KITIOYEBbIX TOUEK

=]

o B.Kh. Barladian, L.Z. Shapiro, K.M. Mallachiev, I".B. JlobaHog, P.B. MNMpokonuiwiuH,

- A.V. Khoroshilov, Y.A. Solodelov, A.G. Voloboy, [.HO. AbagoHoBa, B.A. KpoxnHa

3 V.A. Galaktionov, I.V. Koverninskiy [10:00 -10:15] Bo3amoxHocTtu M'MC-TexHonormii B cuctematmsanmm
Multi-windows rendering using software OpenGL in CBeOEeHUI 0 KynbTypHOM Hacneaum (Ha npumepe

avionics embedded systems BpsHckon obnacTtin)

P.Yu. Timokhin, M.V. Mikhaylyuk

Compact GPU-based visualization method for high-
resolution resulting data of unstable oil displacement
simulation

J1.N. Nebepes, M.C. Bupscos, B.I1. 'pomos
[10:15-10:30] WHTennekTyanbHbIi bopMaT cXXaToro npeacTaBneHns
LBETHbIX rpacpnyecknx n3obpakeHni

V.V. Sanzharov, A.l. Gorbonosov,
V.A. Frolov, A.G. Voloboy [10:30 - 10:45]
Examination of the Nvidia RTX

A.S. Shcherbakov, V.A. Frolov
Implementation of the Radiosity algorithm for large [ 10:45 - 11:00 ]
scale scenes

‘aMuncpedl voHdarLoiquwox a8 sBUHOMAd algGHALrRALNOLILIDLH]A

kode-bpenk [11:00 - 11:30] kode-bpenk




H.H. bornoaHos, L.C. MNoTtemuH, .. XXpaHos., B.MM. bynak, B.C. XXenTos,

A.0l. XgaHos, M.N. CopokuH B.O. Yembaes, T.B. MelukoBa
OdpekTuBHLIN MeTo BoccTaHoBMNeHus ocBelleHsa B [11:30 - 11:45] OueHka ka4yecTBa OCBeLLEHUSI NO APKOCTHON
cucTemMax CMeLLaHHOW peanbHOCTU C UCMOfMb30BaHUEM doTorpadun U CUHTE3NPOBAHHOMY M306paXKeHNto
HDR-n306pakeHnsa TpexmepHom CLEeHbI TPEXMEPHOW CLIEHbI

V.P. Budak, A.V. Grimailo

The Model of Reflective Surface based on The
Scattering Layer with Diffuse Substrate and Randomly
Rough Fresnel Boundary

V.V. Sanzharov, V.A. Frolov, |.V. Pavlov

Restricted extensions for GPU photo-realistic renderer [11:45-12:00]

A. Zvezdakova, D. Kulikov, D. Kondranin, D. Vatolin
Barriers towards no-reference metrics application to
compressed video quality analysis: on the example of
no-reference metric NIQE

E.V. Afonina, M.N. Levaya, |.S. Levy

[12:00 -12:15] Modelling of flexible elements

A.A. Kuzmenko, A.V. Averchenkov, V.A. Schkaberin
[12:15-12:30] Modern methods of usability engineering of user
interface for Web-oriented environment

A. Zvezdakova, S. Zvezdakov, D. Kulikov, D. Vatolin
Hacking VMAF with Video Color and Contrast Distortion

V.V. Evenko, A.A. Puzacheva, D. Belikova

V.V. Afanasyev, A.G. Voloboy Ergonomic adjustments of a website due to changes
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[12:30 - 12:45]

RANSAC ART Tomography in preferences and mechanisms of information
perception by people
A.}O. Bacos, B.l1. Bygak D.M. Mikhalina, A.A. Kuzmenko,
MaTtemaTtnyeckasa mogens kosddpuumneHTa spkoctn [ 12:45-13:00] K.V. Dergachev, V.A. Shkaberin
NOBEPXHOCTYU Image Colorization

I.S. Tarasova, A.V. Chechin, V.V. Andreev
Implementation of algorithms of image analysis in the

[13:00 -13:15] software package ColourUnique PRO with the aim of
increasing the accuracy of classification types
individuals

D.D. Zhdanov, I.S. Potemin, A.D. Zhdanov,

V.G. Sokolov, S.V. Ershov, E.U. Denisov
Photorealistic visualization of fluorescence materials
with dual surface scattering

E.B. Bextep, B.FO. PagueHko, T.[l. KazakoBa
KomnnekcHoe pelueHne npobnemb! pa3sutins
n306pa3nTenbHbIX HABbIKOB C MOMOLLbIO
avaakTnyeckoro obopyaoBaHus

I.V. Valiev, D.D. Zhdanov, S.V. Ershov,
A.G. Voloboy, V.G. Sokolov, V.A. Galaktionov [13:15-13:30]
Optimization of illumination through windows for MCRT

oben [13:30 -14:30] oben



A1 NlunkuHa, J1.M. MecTteukun

CTpykTypHbIN noaxon K knaccudukaumm 6yks B [ 14:30 - 14:45 ] K.V. Makarenko, S.S. Kuzovov, A.A. Nikitin

Visualization of the phase volume distribution in alloys

n3obpaxeHnsax
V.A. Lyudvichenko, D.S. Vatolin K.V. Makarenko, A.A. Nikitin
Predicting video saliency using crowdsourced mouse- [14:45-15:00] Fractal analysis of morphological parameters of the
tracking data structure materials
I.A. Molodetskikh, M.V. Erofeev, D.S. Vatolin K.V. Makarenko, E.A. Zentsova, A.A. Nikitin
Perceptually Motivated Method for Image Inpainting [15:00 -15:15] Determination of the size-topological parameters the
Comparison structure of cast iron

S.G. Nebaba, A.A. Zakharova, A.J. Pak

Automated algorithm for determining the interplanar
distances of the crystal structure of a substance from
transmission electron microscopy images

M.A. KaHaeBa, t0.A. MBaHOBa
CermeHTtaumsi nsobpaxeHun TpewmnH gopoxHoro [ 15:15 -15:30 ]
MOKPbITUS
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E.l. Bacunees, B.[0. Kyctukosa, N.5. Buxpes, T.A. CuekoBa, C.B. N'ybapes
K.O. YTkuH, A.B. lyayeHko [ 15:30 - 15:45 ] ABTOMaTM3MPOBAHHbLIN aHaNM3 MUKPOCTPYKTYPbI
PaspaboTka npunoxeHus «ymHas Gubnuoteka» c ) ’ MaTepuanoB. HecTaHOapTHbIA NOOXOA K aHanNuay
ncnonb3oBaHuem Intel Distribution of OpenVINO toolkit n3obpaxeHui

0Q0<€U suLeHe U exLogedgQ

N.®. laexos.a, A.l'. lNaHoB,

H.I'. Oertapésa, B.A. BaHOoBa

Mpobnembl NPUMEHEHUSA KOMIMbIOTEPHOIO KOHTPOIIS
BEPMUKYNSAPHOIOo rpacmta B MUKPOCTPYKTYpPE YyryHa

~

nnHaxxed

[ 15:45 - 16:00 |

llias Gazizov
Building GPU path tracer from scratch [ 16:00 - 17:00 ]

Aleksei Chernigin
Implementing GPU accelerated Al-denoiser [17:00 - 18:00 ]
for Monte-Carlo path tracing
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ToBapuLLECKUIA YXKUH [18:30 - 22:00]
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A.S. Krylov
Image denoising by hybrid approach:
CNN + classical” methods

T.T. Paltashev
New Generation Platforms for HPC,
Computer Graphics and Machine Intelligence

T.T. Paltashev
Vega GPU Family for Graphics, Machine Intelligence
Systems and HPC

Kodpe-6peink

D.A. Lyukov, A.S. Krylov, V.A. Lukshin
Total generalized variation method
for deconvolution-based CT brain perfusion

A.V. Nasonov, N.V. Mamaeyv, O.S. Volodina, A.S.
Krylov

Automatic choice of denoising parameter

in Perona-Malik model

V.V. Danilov, I.P. Skirnevskiy, R.A. Manakov,
D.Yu. Kolpashchikov, O.M. Gerget
Segmentation algorithm based on square blocks
propagation

C.[. Yephsies, O.B. JlykaweHko

CpaBHUTENbHbIV aHanNn3 MeTogoB CerMmeHTaLmm
$HMPT n3obpaxkeHun, 0CHOBaHHbIX HA MapPKOBCKMX
CcnyvarHbIX Nonsx

[ 09:00 - 09:30 ]

[ 09:30 -10:00 ]

[10:00 - 10:30 ]

[10:30 - 11:00 ]

[11:00 - 11:15]

[11:15-11:30]

[11:30 - 11:45]

[11:45 - 12:00 ]

B.A. lNopbaues, 0.5. bnoxuHos,

A.[l. HukuTuH, E.A. AHOpPUEHKO

TexHonorns No3NLNOHMPOBAHUSA APOHA B 3aKPbITbIX
NOMELLEHMSIX HA OCHOBE HEMPOCETEBOrO AeTeKTopa

D.A. Korostelyov, A.O. Radchenko, N.S. Silchenko,
R.A. Krylov, P.N. Migal

Software Platform for Designing and Running Artificial
Intelligence Competitions with a Visualization
Subsystem

E.O. Trubakov, O.R. Trubakova
Comparative analysis of monocular visual odometry
methods for indoor navigation

M.S. Lyubimov, V.I. Lushkov, A.A. Azarchenkov
Implementation of Unmanned Control of Wheeled
Robots



C.E. CnagHes, B.E. Typnanos W.C. Ctapoaybues, P.®. Camenos, .M. NanHusapos,
K nogaBneHuto Lienovek ckpyrneHumin npm noMoLLm ) . N.H. Obabkos, N.B. AHTuUnnHa, A.B. 3onotapesa,
o [12:00 -12:15]
31IIepoBbIX OrepaTopoB U OTKPLITOro aapa A.A. CnboraToBa
reoMeTpn4ecKoro MoaenupoBaHus AHMMaTpoHHasa moaenb pyku Ha 6ase ESP8266

I.A. Savostin, A.O. Trubakov

The combination of morphological and evolutionary
algorithms for graph-based pathfinding on maps with
complex topologies

M.B. TutoBa, T.H. TomunHckas
Cumynsumsa cokpaTutensHon yHkumm cepaua B cpege [ 12:15-12:30 ]
Autodesk Maya cpeactBamu a3bika Python

M.B. NoHuapoBa, A.1O. YTewwes .
’ E.V. Geger, A.G. Podvesovskii
HoBas (popmyna HaxoKAEHNUs MPUBNIKEHHOTO 1 4534 _12.45] S A Kuzmin, V.P. Tolstenok

paccTosHuA B 3anaye nonbopa HEABHBIX Methods for the Intelligent Analysis of Biomedical Data
anrebpaunyecknx MHoroobpasui

A.L. Safonov, D.l. Kopeliovich
Multilevel functional-logic models in 3D-simulators of [12:45-13:00 ]
electrical equipment

A.A. Nagunoea
O reomeTpurdeckom mogenvpoBaHum nosepxHocten [ 13:00 - 13:15]
CKpYrneHus

‘ladoLsurAnno n 1I9daxeHadl
‘sMHegaoduLiaodu sBUNesnLenolLay

V.1. Averchenkov, A.V. Viluykha, M.Yu. Rytov
Formalization of low-frequency rectangular electrical [13:15-13:30 ]
connectors design method

oben [13:30 - 14:30 ]

Kiriti Nagesh Gowda
MIVisionX — Computer Vision & Machine Learning [ 15:00 - 16:00 ]
with OpenVX
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Okckypcus B my3en BI'TY [16:30 -17:30]



B.B. BHyk, E.B. innonutos, M.M. HoBukoB,

W.A. 3HameHckas, WN. ViBaHoB C.A Yepebbino
O TonuwmHe ppoHTa yaapHom BonHbl npu sudyanusavum [ 09:00 - 09:15] [NpumeHeHue cucteMm aBToMaTU3NPOBAHHOIO
LUMdpoBLIMM MeTOAaMU NPOEKTUPOBAHUA N aAOUTUBHBLIX TEXHOMOIMN B
BOCCTaHOBUTENbHOW XUpyprum
K.B. PabunuH, K.N. Benoycos, E.B. KoHonaukunn, C.N. PoTkoB
C.N. YynpuHa, H.J1. 3engaHckas [ 09:15 - 09:30 ] AnnpokcumaLmsa reomeTpnieckmx 06 LeKToB
MepLenTUBHO-KOrHUTUBHBIN UHTEPENC ANa cuctem ) ) MHOIFOMEPHOro NPOCTPaAHCTBA C NMOMOLLbIO AYT KPUBbIX,
BM3yanbHON aHaNUTUKK nNpoxoasLLmx Yepes Hanepén 3agaHHble TOYKK

H. XXunwuHa, T. Mowekosa, C. PomeHckun,
C. PoTkos, B. TiopuHa

[ 09:30 - 09:45] Pacno3HaBaHue KOMMOHEHT CBA3HOCTM B 3aave
BOCCTaHOBMEHWS TPEXMEPHON MOAENN Mo
NPOEKLMOHHBIM N306paxeHnsam

K.B. PabunuH, A.N. AxTamasH,

M.A. KonecHuk, E.B. CynapukoBa
OcazaeMble uHTepdencol Ans BUPTyarnbHbIX
PEKOHCTPYKLMIA MY3eNHbIX 9KCNOHATOB

é’ V.L. Averbukh, A.S. Bersenev, M.A. Forgani,

= A.S. Igumnov, D.V. Manakov, A.A. Popel, B. TwopuHa, C. PoTkos, T. Mowwkosa, M. [laryHoBa

- S.V. Sharf, P.A. Vasev [09:45-10:00] T[lpo6bnema HeOQHO3HA4YHOCTU B 3afia4ye CUHTE3a

E Visualizing a supercomputer: a case of objects KapkacHON Mofenu 06bekTa No TEXHUHECKOMY YepTexy
o regrouping

=

A. Bowkos, A. degoToB

BHeapeHwe cpeactB aBTOMaTUHECKOW NPOBEPKM
peLleHnin KOHCTPYKTUBHBIX 3a4a4 UHXEHEPHON
reomeTpum B CAD-cuctemy

V.L. Averbukh, N. Averbukh, |. Gvozdarev, G. Levchuk

Activity analysis in software visualization systems [10:00 -10:15]

A.A. Zakharova, D.A. Korostelyov, O.N. Fedonin
Mathematical Support and Software of Visual Filtering of [10:15-10:30]
Alternatives in Multi-criteria Decision Making Problems

A.G. Podvesovskii, R.A. Isaev

Assessing the Quality of Visualization Metaphor of Fuzzy
Cognitive Maps on the Basis of Formalized Cognitive
Clarity Criteria

[10:30 - 10:45]

‘eXnLnueHe seHaueAsma n sunecsuueAcma seHhAeH

A.A. Zakharova, E.V. Vekhter, A.V. Shklyar
Advantages of interactive visualization tools in planning [ 10:45 - 11:00 ]
tasks
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Kocpe-6penk

A.A. MonoTkos, O.H. TpeTbsakoBa
Busyanusaums npouecca CenekTMBHOro nasepHoro
cnnasneHus

K.H. Ky4eposa, C.B. Mewepskos, [1.A. LLilemenuHuH
AHanus 1 Bu3yanusaumsa MHOrOMepPHbIX AaHHbIX B
rnobanbHO pacnpeaeneHHbIX 06nayHbIX
MOHUTOPUHIOBbLIX CUCTEMAX

M. Charnine, E. Sokolov, A. Klokov

Semantic approach to visualization of evolution dynamics
of topic trends in space of scientific publications using t-
SNE and web-based 3D graphics

A.V. Korsakov, D.G. Lagerev, L.l. Pugach,
V.P. Troshin, E.V. Geger, D.V. Titarev

The application of visual analytics methods to analyze the

dynamics of stillbirth in radiation contaminated areas of
the Bryansk Region after the Chernobyl disaster (1986-
2016)

S.V. Andreev, N.A. Bondareva
Constructing stereo presentations of textual information
on an autostereoscopic monitor

B.B. KHa3b, M.U. Kosbipes, A.H. bopaoasimos
MpeobpasoBaHne MHdpakpacHbIX N3obparkeHuni B
BUAMMbIN AnanasoH ns Bu3yanusauumn Ha nHankaTope
nunoTa

[11:00 - 11:15]

[11:15-11:30]

[11:30 - 11:45]

[ 11:45 - 12:00 ]

[12:00 - 12:15]

[12:15-12:30]

[12:30 - 12:45]

[12:45 - 13:00 ]

M.A. Bukynosa, HO.I1. Xmenesckuii
dopmmpoBaHne 3proHOMMNYECKUX TpeboBaHUM
K MPOEKTUPOBaHMIO BbITOBBLIX KYXOHHBLIX MpubopoB

B.B. FOpukos, E.M. [laBbigoBa

BuoHnuyeckun meto dhopmoobpasoBaHus kak cnocob
peLLeHnst Npobnembl BU3yanbHOW 3KONMOrMMN rOPOLCKOMN
cpenpl

A.[l. aHbirnna, KO.C. PuseH
[leTckasa KHWXKHaa MNNICTpauunsa Kak cnocod
KOMMYHMKaLUK

J1.IO. TkaueBa, HO.I1. XmeneBckun

MpoekTnpoBaHne 060MI04KN KOMNBIOTEPHOIO
MaHUNynaTopa ¢ UCNONb30BaHNEM METoAa SKCNepPTHOM
OLIEHKM

E.B. AHawkuHa, F0.C. PuseH
Busyanusauusa nHgopmavlmm nocpeacTsomM
nHporpacukm

H.C. KankeeBa, E.M. [laBbiaoBa
TecTupoBaHuMe oCcBeLLEeHMs NPOEKTUpyeMoro obbekTa B
nporpaMMHON cpefe C y4eTOM pasfnyHbIX YCrOBUN

E.E. KosaueHko, E.M. aBbigoBa, T.C. Xpynb,

KO.IN. XmeneBckui

Oetckas urpylika «J1labupuHT» ana geten 6-7 neT Kak
cnocob MHTennekTyanbHOro pa3sutus pebénHka

A.A. PyauHckas, HO.I. XmeneBckun
Cneunduka ncnonb3oBaHne GUoHMYecknx opm npu
NPOEKTUPOBAHUN NOPTATUBHOWM KOMOHKM
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E.A. Makarova, D.G. Lagerev, F.Yu. Lozbinev
Features of big text data visualization for managerial
decision making

A.E. Bondarev, V.A. Galaktionov
Applying visual analysis procedures to multidimensional
medical data

ob6en

W.H. Naenos, W.J1. PackoBckas, 5.C. PuHkeBn4toc
BrnivsiHne cnekn-cTpykTypbl pacCesiHHOro nas3epHoro
N3ny4yeHnsi Ha NOrpeLUHOCTb U3MepPEHUs
BMOPOCMELLEHUS LLEPOXOBATON NOBEPXHOCTU

A.P. T'opbywwuH, C.A. Maskos, A.H. Kpasuos, [1.C.
Crtynak, A.B. TeHnHa, B.M. ®omuH, H.H. Xo3aeHko
OnTuyeckne nccrnegoBaHns 0cobeHHocTen obTekaHus
mMofenen ¢ MECTHbIMW CBEPX3BYKOBLIMU 30HaMU B
npombiwneHHon AOT T — 128

B.C. ®naHgeH, A.1O. Mopovikos, O.A. loneHuoB
BoccTaHoBrneHWe nons NnokanbHbIX TEMnepaTtyp
nnameHu ¢ NpMMeHeHneM Tomorpadmyeckoro noaxoaa
C NOMOLLbIO NMPOMETPA CNEKTPanbHOrO OTHOLLEHNS

M.B. CanpoHog, H.M. CkopHsikoBa

MopenvpoBaHue NHOUKATPUC pacCesHUS Na3epHOro
N3nydeHnst ManbiMu chepruyeCcKMMIN NOroLLaLWMMM
YacTuuamm

[13:00 - 13:15]

[13:15-13:30]

[13:30 - 14:30 ]

[ 14:30 - 14:45]

[ 14:45 - 15:00 ]

[ 15:00 - 15:15 ]

[15:15 - 15:30 ]

A.A. MNaenosa, E.B. Bextep
Ocob6eHHOCTM NPOEKTMPOBAHNST AETCKMX UIPOBbIX
KOMIMIIEKCOB

A.H.NotnHa, KO.IM. XmeneBckuit
VMcnonb3oBaHue 6MoHmnyeckoro obpasa B
NPOEKTUPOBaHMM AETCKUX CaHel kak Hanbonee
BM3yarnbHO KOMOPTHOrO

obep,

H.A. Kpueowees, B.I'. CnnupblH
MeToabl MalMHHOrO 0By4YeHus ansa knaccudukaumm
TEKCTOBOW MHGOpMaLMK

A.L0. BparuvH, B.I". CnnubiH
AHanns anekTposHuedanorpamm Ha ocHoBe Gramian
Angular Field npeobpasoBaHusi

O. Zolotarev, Y. Solomentseyv,

A. Khakimova, M. Charnine

Identification of semantic patterns in full-text
documents using neural network methods

E.C. Nonoga, B.I". CnunubiH, KO.A. MBaHoBa
Mcnonb3oBaHne UCKYCCTBEHHbIX HENPOHHbLIX CeTeNn
ONS peleHns 3agaym knaccudukaumm TekcTta
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AHHOTaUuuu goknagos

lneHapHbie 00Knaobl

MepBble roagbl 0Te4eCTBEHHOU BbIYMUCNNTENIbHOU TEXHUKU U MALLMHHON
(koMnbrOTEPHON) rpachnkm

JLE. KapHOB1
mak@ispras.ru
1I/IHCTI/ITyT cuctemMHoro nporpammupoBanus uM. B.I1. UBannukoa PAH, Mocksa, Poccus

Pacckasvieaemcss 06 omeuwecmeennvix OBM  aunuu  BOCM, paspabamwvisaguiuxci noo
PpyKogoocmeom evidarowezocs yuenozo C. A. Jlebedesa, o 3HayeHuu, Komopoe umeny dmu MauuHvl 05
pazeumusi cmpamsl, 0 mecme, KOMopoe OHU 3AHUMANU 6 cpasHeHuu ¢ ayuwumu IBM Oopyeux cmpan.
Cpeou smux mawun vroenenvl 06e — BOCM AH u BOCM-6, kajxcoas uz Komopuix npeocmasisiia cooou
Yenyro 2noxy 6 paseumuu BblYUCTUMENbHOU MEXHUKU U NPOSPAMMUPOSAHUS 6 Hauleli Cmpae.
Onucvleaemcsi npoekm, AGIAIOUWULICS NEePBOll OMeYeCMBEHHOU pa3pabomKol no MAwlUHHOU epaghuxe, 6
KOmMOpou 6enepgvle 8 cmpane Obliu CO30aHbl MAKUe WUPOKO UCHOAb3YeMble celuac annapamuvle u
NpocpaMMHble DNleMeHmbl, KAK «PACmMpo8blil OUCHIel», «BUOONAMAMbY, «2e0UHDOPMAYUOHHASA
cucmemay. Takowce onucwvlgaromes 08e nepsvie omedecmeenHvle OUOIUOMEKU 2paPUUecKUX npocpamm —
cucmema npozpammuposanus epaguueckux 3aoauy Ha sA3vike Aneon-60 I'PADPAJI u cucmema
npocpammuposanus epaguyeckux 3aoad Ha asvike Popmpan ' PADOP, nossonssuiue pewams naubonee
akmyanvuvle 8 Mo epems cpaghuuecKkue 3a0ayu, OOHA U3 BANCHEUWUX CPeoU KOMOPbIX — CO30aHUe
Gdomowabnonos 0ns asmomMamu3ayuu U320MmoGIeHUs MHO2OCIOUHBIX NEYAMHbIX NAAM U MUKPOCXEM.
Paccraszvieaemcs o exnade, komopulii 6Heciu 6 pazeumue OMeYyeCmMEeHHOU MAWUHHOU 2paghuxu
PaspabomuuKy 3mux cucmem — HayyHuli pykogooumens skcnayamayuu 5ICM-6 ¢ Hucmumyme mounoii
mexanuku u sviyucaumenvrou mexuuku um. C. A Jlebeoesa PAH B.B. Kobenes u npusnanHwvlli nuouep
MawuHHOU 2paguku, HavarbHux omoena Hncmumyma npuxnaouou mamemamuxu um. M.B. Kenoviwa
PAH FO.M. Basaxoeckuil, Komopblili nepeviM UCNOIb308A MEPMUH (MAUUHHAS 2PApuKay, 60327146151
nabopamopuro  KoMnvlomepHou  epaguxu u - myavmumeoua 6 MOCKOBCKOM — 20CY0apCmMEeHHOM
VHU8epcumeme U 6HeC peuarowuli 6K1a0 8 CMAHOGNeHUe MeHCOYHAPOOHOU HAYYHOU KOHpepeHyuu
I'pagpuKon. [Ipusoosamcsa npumepsbl HeKOMOPLIX 3a0ay, Komopbvie Obliu peueHbl ¢ NPUMeHeHUeM HOBbIX
epaguueckux cucmem: uU3yaIU3AYUL peuwieHul OupdepeHyuarvHblX  YPAaGHeHuu ¢ YACMHLIMU
NPOU3BOOHBIMU, MOOETUPOBAHUE CPABUMAYUOHHO20 83AUMOOCUCMBUS CLONCHBIX MACUMAOHBIX 00bEKMO8,
paboma ¢ NIOCKUMU OB8YMEPHbIMU O0beKmamu U ¢ mMpEeXMepHbiMU 00beKmamu, OnUCbleaeMblMu
@dyHKYyuAMU 08YX NEepeMeHHBIX.

KapnoB Jleonun EBreHbeBUY — JOKTOP TEXHUYECKUX HAyK, BEAYIIMH HAy4YHbIA COTPYIHUK
WNuctutyra cucremHoro mnporpamMupoBanust uM. B.II1. iBannukoBa PAH, oTBeTCTBEHHBIN CEKpeTaphb
penakuMoHHOM Kosuteruu xypHana «lIporpammupoBanuey». E-mail: mak@jispras.ru



MpoekTbl UHXNHUPUHIOBOro LeHTpa bpsaHCKoro rocyaapcTBeHHOro
TeXHUYECKOro yHuBepcuTeTa Kak UHCTPYMEHT pa3BUTUA Hay4yHoO-
obpa3oBaTesfibHOM AeATeNIbHOCTU

J.N. Konennosny'
dkopeliovich@rambler.ru
pr}IHCKI/Iﬁ roCyZapCTBEHHBIN TEXHUYECKHUM YHUBEpCUTET, bpsHCck, Poccus

bpanckuii  2ocyoapcmeennvlii.  mexHuyeckull  yHugepcumem —compyoHuuaem ¢ OO0IbUUM
Konuwecmeom npeonpusmuil bpsnckoii obnacmu u opyeux pesuonos. B anpene 2015 2. npuxazom
pexkmopa bBITY co3z0ano cmpykmypnoe noopazoenerHue — UHICUHUPUHSOBbIL YeHmp 6 obaacmu
8bICOKOMEXHON02UYUH020 MawuHocmpoenusa «High-tech Engineeringy. Co30anue UHMCUHUPUHES0B020
yenmpa cmano ewé 0OHUM Wa2oM K COIUNCEHUIO 8Y308CKOU HAYKU U NPOU3800cmed. B nacmoswee epems
OdesamenvHocmy yeumpa 3axmodaemcs 6 evinoanenuu HHOKP u uHMCUHUPUH2O8bIX NPOEKMO8 OJis
pasnuunelx  npeonpusmui. (OcHO8Hble 6udbl pabom, GbINOIHAEMble CHeYUarucmamu yewmpa —
NPOEKMUpPOBaHUe S1eKMPOMEXAHUYECKUX YCMPOUCME, NPOEeKMUpOsaHue mexHoI02U4ecKOU OCHACMKU,
UHOICeHepHble pacyemsl, pa3pabomKa NpocPaAMMHO20 obecnedenus 6 obnacmu OXpaHvl mpyod,
Paspabomka mpexmepHuix mooenell pasiuyHblx 00beKmos, paspabomra 00y4awux cucmem Ha OCHO8e
UCNONL3068AHUS  BUPMYVATILHLIX — MPEHAdNCepos,  Opeanu3ayus U  npogedeHue  00pa308amenbHuLX
meponpusamuu. Ochoenvimu napmuepamu Huocunupuneosozo yeumpa sensaomesa: AO «Kapauesckuti
3a800 Onekmpooemanvy (2. Kapaues), AO «Hayuno-ucciedoeamenvckuii. UHCMUMYM  PAa36umust
coedunumenei u uzoenull cneyuanvbHou snekmponuxuy (2. Kazanv), OOO Hayuno-npouzgoocmeennoe
obveounenue «l pynna xomnanuii mawuHocmpoenus u npubopocmpoenusy (2.bpsawnck), 340 «I pynna-
Kpemnuiiy (2.bpsancx), OO0 «[EIIO Onexmponuxcy (2. Mockea), OO0 «Llenmp HnHOBaYUOHHO20
paseumuss CTMy (2. Examepunéype), 000 « COUPETHCO®T» (2. Mockea).

bonvwuncmseo compyonuxos HnocuHupune06020 yewmpa — achUpaHmvl, MASUCMPAHMbL U
cmyodenmol  cmapwux Kypcoe BI'TY. Cmyoenmul, komopwvie coemewaom yuedy ¢ pabomou 6
UHICUHUPUH2080M YEeHMpe, 20paz0o bvbicmpee NOHUMAIOM HeoOX00UMOCHb NPUOOpemeHUs ONnpeoeleHHbIX
Komnemenyutl, 6ocmpebosannvlx Ha npouzgoocmee. COMpPYOHUKU — UHICUHUPUH208020 UYeHmpa
NPUHUMAIOM YYACTUE 8 PA3TUYHBIX HAYYHLIX MEPONPUAINUAX, NPOBOOUMbBIX YHUBEPCUMEMOM U OPYUMU
opeanuzayuamu, nocewjaiom npoguiabHvle evicmasku. OnpedeneHHoe épems 0yoywjue cneyuanrucmol
npoB0OAM HeNnocpeoCmeeHHO Ha NPeONnPUAMUAX, 20e NOYHAOmM KOHCYIbMAayuu no pasiuyHulmM 60NPOCAM,
uzyyairom o060pyoosanue u MmMexHoL02U Npousso0cmed. Imo noseossem cCmyoOeHmam U aACnUpaHmam
n0020MoBUMbCSL K OdlbHeliuell mpyoosoll 0esimelbHOCHIU.

Konennosnu JImutpuiik HWropeBnd — KaHAMAAT TEXHUYECKUX HAyK, JMJOLEHT, JUPEKTOP
WH)KUHUPUHTOBBIM ~ LIEHTP B OOJIACTHM  BBICOKOTEXHOJIOTMYHOTO  MamuHocTpoeHus — «High-tech
Engineering». E-mail: dkopeliovich@rambler.ru



Busyanusauusi COLMOTEXHONMPUPOAHLIX NPOLECCOB: NPo6neMbl U BbI3OBbI

E.A. Jleprauesa’
eadergacheva2013@yandex.ru
pr}IHCKI/Iﬁ roCyZapCTBEHHBIN TEXHUYECKHUM YHUBEpCUTET, bpsiHck, Poccus

Cospemennvie MmoOenu U CUCeMbl BU3VAIUZAYUU  OAHHLIX, pednuzyemvle HAd OCHO8e
UHGOPMAYUOHHBIX MEXHONO2UL, OXBAMBIEAIOM NO OMOEIbHOCIU COYUALbHbIE, MeXHOL02uYecKue u
npupooHbvle npoyeccvl pazsumusi mupa. Muposoe coobuecmeo 3aHUMAemcsi MOHUMOPUHESOM OAHHBIX O
8ce0OWUX MEHOEHYUAX UCHEPNAHUSL PecypCcos, 3a2psA3HeHUs NPUPOOHOU cCpedbl C Yelblo NOCMPOeHUs
NPOCHO3HLIX CYEHAPUe8 COYUATbHO-IKOHOMUUECKO20 PA3BUMUSL 80 B3AUMOCEA3U C UBMEHEHUAMU 8
ouocghepe. OOHAKO COBPEMEHHBLI MUP PA3BUBAEIICSL YIiCe 8 YCIOBUSAX MPAHCHOPMAYUOHHBIX NEPEXOOHBIX
npoyeccos, koeda eedywell CUCMeMOU HuzHeobecneyenus 83amer ouocgepvl CMaHo8UMCcs c030a8aemas
COYUYMOM UCKYCCMBEHHAsE 00010YKka — mexnocgepa. OHa s675emcs NOTHONPABHBIM YUACHHUKOM
O0OMEHHBIX NPOYECCO8 MeHCOY 2100aNUUPYIOUUMC MEXHOSEHHBIM 00WeCmBoM U MPaHCHOpMUPyemou
ecmecmeeHHOU NPUupoooll, Ymo No360Jislem GeCmU pedb Yice O CMAHOGIEHUU COYUOMEXHONPUPOOHBIX
3aKOHOMepHOCmel — pazeumus Mupa U JicusHu. Bcreocmeue  mexnozennvix — mpancgopmayuii
ecmecmeeHHas OUONOSUYeCKAsl HCU3HL NEPeXOOUm 8 mexHoCEHepHO-20poOCKUe YCI08Us CYUecmeo8ansl.
B mupe noxka omcymcmeylom unmezpamuguvie 8U3ValbHble MOOeNU, NpeoCmasiawue 3801I0YUOHHbIE
UBMeHeHUsL OOHOBPEMEHHO 8 Mpex CUCmeMax — coyuyme (U ueroeeke), mexnHocgepe u MmexHO2eHHO
mpaHncgopmupyemoi  buocgepe, HaA OCHOBAHUU KOMOPLIX MONMCHO NPOSHOZUPOBAMb  MEHOEHYUU
Gopmuposanus  ycmouuueozo  6yoyujeeo  uenogeuecmeéd 60  63AUMOCEA3U  C  PACUWUPEHUEeM
COYUOMEXHONPUPOOHLIX  npoyeccos. OOWenpusHanuylo MemoooIo2ulo  8U3YaIU3ayuU  HeobX00UMo
O00NOIHUMb Memoooao2uell PUIocopuu CoyuaIbHO-MEXHOLEHHO20 PA3BUMUS MUPA U CMEHbL I80I0YUL
HCUBHU OISl JIYIe20  HA2NIAAOHO20  NPeOCMAGIeHUss U  OOBACHEeHUs  NPOUCXOOAWUX 8  Mupe
MPAHCHOPMAYUOHHBIX Npoyeccos, a 6 0Oonee obwWemM NlaHe — MeHAIWelCcs KapmuHbl Mupd,
cmanosawelica nocmouocgheprotl. Imo no3eoaum ysuoems nepcneKmussbl U yepo3vl pa3gUMUsl HCUHU HA
3emne Ha Oonvwiou wiKkane 2n00ANbHLIX COYUOMEXHONPUPOOHLIX MPeHO08. Medcoucyuniunaproiii
Qunocopckuli 632140 N0O3607A€M  0OX8AMUMb MUP 8 YENOCMHOCMU €20 PA3ZHOKAYeCMBEeHHbIX
Xapakmepucmux u 0OHOBPEMEHHO (popmupyem npodieMHOe Noie GU3YAIUIAYUU MPAHCHOPMAYUOHHBIX
npoyeccos. B smux ycnosusx ocnogononazarowas poib UHMeZPAYUOHHO20 36€HA NPUHAOLEHCUMN UMEHHO
UHDOPMAYUOHHBIM MEXHONOSUAM, HO360IAWUM 00pabamvleams U CMpPOUmMs NPOSHO3HblE CXeMbl U
BU3VATILHO NPeOCMAsIamb PA3HOPOOHble OaHHble C UYelvlo nociedyiouell paspabomku mooenet
0e30nacHo2o pazeumust yeiogeuecmad 8 mexHocgepe.

HepraueBa Enena AnekcanapoBHa — oKTop ¢unocopckux Hayk, nmpopeccop PAH no Otaenenuto
OOIIECTBEHHBIX HAyK, mpodeccop Kadeapsl «IKOHOMHKA, OpraHMW3aIisl MPOM3BOACTBA U YIPABICHUE»
BpsiHCKOTO TOCYAapCTBEHHOTO TeXHUYecKoro yHuBepcutera. E-mail: eadergacheva2013@yandex.ru



Construction of a generalized computational experiment and visual analysis
of multidimensional data

AE. Bondarevl, V.A. Galaktionov'
bond@keldysh.ru, vligal@gin.keldysh.ru
' Keldysh Institute of Applied Mathematics Russian Academy of Sciences

The work is devoted to the problems of constructing a generalized computational experiment in the
problems of computational aerodynamics. The construction of a generalized computational experiment is
based on the possibility of carrying out parallel calculations of the same problem with different input data
in multitasking mode. This allows carrying out parametric studies and solving problems of optimization
analysis. The results of such an experiment are multidimensional arrays, for the study of which visual
analytics methods should be used. The construction of a generalized experiment allows one to obtain
dependences for valuable functionals on the determining parameters of the problem under consideration.
The implementation of a generalized experiment allows one to obtain a solution for a class of problems in
the ranges under consideration, and not just for one problem. Examples of constructing a generalized
computational experiment for various classes of problems of computational aerodynamics are presented.
The article also provides an example of constructing such an experiment for a comparative assessment of
the accuracy of numerical methods.

bounmaper Anekcannp EBrenbeBnu — kKaHaumaT (U3MKO-MaTeMaTHUYECKHX HAyK, BEAYIIUN
Hay4yHbI coTpymHuK WMHctutyra npukmagHoi wmarematukun uM. M.B. Kengsima PAH. E-mail:

bond@keldysh.ru

lanaktuonoB Bragumup AnekcaHapoBud — JOKTOp (PU3MKO-MaTeMaTHYECKUX HAyK, mpodeccop,
3aBEAYIOIIMA OTAEIOM KOMIBIOTEPHON T'paUKH M BBIYUCIUTEIBHOW ONTHKK MHCTHUTYTa MpUKIaIHON
marematuku M. M.B. Kennpima PAH. E-mail: vigal@gin.keldysh.ru

PeBontouus kamep rinyouHbI

I.C. Barosnus'
dmitriy@graphics.cs.msu.ru
'MockoBckwit rocygapcTBeHHbIi yHusepcurer uM. M.B. JIomoHOCOBa

Kamepwr enyounvl — smo ycmpoticmeéa, cHumarowue 6uoeo, 8 KaXCOOM Nuxcene Komopoz2o
Xpaunumcs He yeem, a paccmosanue 00 oo6vekma 6 smotl mouke. Takue kamepsi cywecmeyom yice 60ablie
20 nem, 0OHaKo 6 nocCieOHue 200bl CKOPOCMb UX PA36UMUS 8bIPOCIA MHO2OKPAMHO U YHCe MON*CHO
2060pUMb NPO  PEBONOYUIO, NpUUEeM MHO208eKMOPHYIO. AxmueHoe pazeumue uoem Nno Ciedyiouum
HanpaeneHusim.

o Structured Light xamepvl, unu kamepvl CMpYKmMypHO20 céemd, K020a eCmb NpoeKmop (4acmo
UH@parpacuwvill) u Kamepa, CHUMAarOwas cmpykmypHuoli ceem npoekmopa. CepbesHblil CIMUMy
pazeumuro makux kKamep npuoana komnauwusi Apple, ewvinycmue 0ea 2oda Hazad meneg)or ¢
@ponmanvroll Kamepou 2nyOUuHvl HA CMPYKMYPHOM c8eme, 3a0elCmBO8AHHbIUL 68 MEeXHOI02UU
FacelD.

o Time of Flight kamepbl, unu kamepsl, 0OCHOBAHHbIE HA USMEPEHUU 3A0EPHCKU OMPAIHCEHHO20 C8EemMA.
Kamepvr smoco muna akmueno paszeusaromcs 01a200aps WUPOKOMY UCHOAb308AHUIO 8
npomuvluLieHHvix pooomax, makace ¢ 2019-20 2odax ece 0cHO8HbIE NPOU3BOOUMENU CMAPMPOHOE
BLINYCMUNY UTU AHOHCUPOBAU meneonbl ¢ ToF kamepamu enyouHvl, KOmopwvle UCNONb3VIOMCS 8
cucmemax OONOJIHEeHHOU peanrbHOCMU.

e Depth from Stereo xamepvl — Kiaccuueckoe u, noxicanyi, Hauboiee uzBecmHoe HANpasieHue
nocmpoenus enyounsvt uz cmepeo. Ilonyuuno cuibHoe pazeumue 6 C8:A3U C UCNONb30BAHUEM 6
ABMOHOMHbBIX A8MOMOOUTIAX.


mailto:vlgal@gin.keldysh.ru

o Light Field Camera, onu dice kamepbl c6emo8020 NOJisL WU NIeHONMuYecKue kamepol. B nocieonue
mpu 200a no0oOHble KAMePbl BNePable BbINYUEHbL MACCOBLIMU mupadxcamu 6 cmapmgonax Google

Pixel 2 u Pixel 3.

U, naxomney, kamepul, ocnosannvie Ha Lidar-mexnonozusx, ocobenno ceeaxcue Solid State Lidars,
Komopuwie pabomarom be3 omkaza npumepro 6 100 paz donvuie 0ObIUHBIX TUOAPOS U BbLOAIOM NPUBLIYHYIO
NPAMOY20IbHYIO KAPMUHKY U YIHCE MACCOB0 UCNONb3VIOMCS 8 ABMONUNIOMAX ABMOMOOULE.

Kakx cneocmeue mooicho Habmodams aKmueHoe pazeumue 6cexX HANnpasieHull, WUpoKoe
pacnpocmpanenue HO8020 8UOE0 — UOe0 C 2NYOUHOU, a MAaKiCce G3PbleHOU POCM CHpOCad HA HOBble
aneopummsvl 00pabomKu 8U0eo.

Baronun /Imutpuit CepreeBud — xaHauaatr (U3MKO-MaTEMaTUYECKHX HayK, CTApIIUil HayuHBIN
COTPYIHHUK J1a0OpaToOpuu KOMIBIOTEpPHOW Tpaduku U MynabTUMenua (akynbTeTa BeraucnuTensHON
MaTeMaTUKH W KHOEpHETHKHM MOCKOBCKOTO TOCYJapCTBEHHOTO yHuBepcutera uM. M.B. JlomoHOCOBa.
E-mail: dmitriy@graphics.cs.msu.ru

Image denoising by hybrid approach: CNN + “classical” methods

A.S. Krylov'
kryl@cs.msu.ru

'"Lomonosov Moscow State University, Russia

Nowadays convolutional neural networks (CNN) show very good performance and achieve
impressive results in image denoising. Often, especially in the case of additive white Gaussian noise they
give better results than “classical” mathematical methods.

Nevertheless their results strongly depend on the used training set and even small differences in
the input data can give an unpredictable output disturbance. To deal with the possible practical instability
of CNN-based methods new hybrid denoising methods including some combinations of CNN methods and
“classical” methods were suggested. Here by classical methods we mean edge-preserving algorithms that
are based on some theoretical priors meaningful for the noise suppression. Some examples are Non-Local
Means (NLM), Bilateral, Anisotropic diffusion, Total Variation, Total Generalized Variation, Wavelet-
based, etc.

So these combinations of methods are much more reliable, but additional problems erase. Along
with the high uncertainty of the CNN hyper parameters and training set we also have an uncertainty in the
parameters of classical methods. The combination becomes problematic. We need a no-reference
automatic filtering strength parameters estimation for classical methods.

In this report we present a multiscale method for automatic choice of the parameters for wide class
of classical image ridge and edge preserving denoising algorithms. To control image structures by ridge
based approach we calculate image denoising quality using difference between noisy and filtered images
(so called method noise). Presence of regular structures in the ridge areas of the method noise image
shows ridge smoothing or suppression by the testing denoising algorithm. The automatic parameter
choice algorithm will be illustrated with Perona-Malik denoising method for DRIVE retinal image
dataset.

The report includes a short review of the current hybrid denoising methods. An example of the
hybrid method with automatic choice of the strength parameter for “classical” method is also presented.

The work was supported by Russian Science Foundation grant Ne 17-11-01279.

KpoeutoB Anapeit CepikeBUd — JOKTOp (DU3MKO-MaTEMaTHYECKUX HayK, mpodeccop Kadeapsl
MaTeMaTH4ecKol (u3uku, 3aBeAylomuii Jaboparopueil MaTeMaTHYeCKUX METOJIOB  00paboTKH
n300pakeHU, TOMOIIHMK JAeKkaHa (akynpTeTa BblUMCINTETPHOM MaTeMaTHKM W KHOEpHETHKH
MOCKOBCKOTr0 rocy1apcTBEHHOro yHuBepcuTera uM. JlJomonocosa. E-mail: kryl@cs.msu.ru



New Generation Platforms for HPC, Computer Graphics and Machine
Intelligence

T.T. Paltashev'
Timour.Paltashev(@amd.com
' AMD Radeon Technology Group

New 64-cores server processor extends the EPYC family for enterprises and data centers. It has
several new architecture features and built on new Zen-2 CPU core which is connected to redesigned
memory hierarchy with data encryption and virtualization protection. EPYC+ family has very capable I/O
and power management subsystems making them a best price-performance server option for data centers
and cloud computing. There is comprehensive IHV and ISV platforms ecosystem for EPYC+ and EPYC
ROME with 64 Zen2 cores helping to build various configurations for applications in HPC, cloud
gaming/computing and industrial supercomputing. EPYC server family is combined with Radeon Instinct
GPU accelerators to deliver petaflop range performance in clusters like P47. Such powerful hardware
platform is supported by Radeon Open Compute (ROCm) open source software stack for HPC and
Machine Intelligence with various optimized libraries and profiling tools. Deep learning applications can
be mapped via several frameworks supported by ROCm and MIOpen software stack. Radeon DNA or
RDNA architecture is a backbone of new generation of Radeon RX 5700 accelerators for graphics, virtual
reality and gaming.

[MantameB Tumyp TypcyHOBHY — JOKTOp TEXHHYECKHMX Hayk, Senior Manager in AMD Radeon
Technology Group. E-mail: Timour.Paltashevi@amd.com

Vega GPU Family for Graphics, Machine Intelligence Systems and HPC

T.T. Paltashev'
Timour.Paltashevi@amd.com
'AMD Radeon Technology Group

New GPU Vega 20 become a heart of several product lines as Radeon VII in gaming, Radeon PRO
WX8200 in workstations and Radeon Instinct MI50/MI60 accelerators for HPC and deep learning
applications. 64 nCU compute units to accelerate demanding workloads with up to 14.7 TFLOPS of peak
SPFP and 7.4 TFLOPS of peak DPFP to speed up HPC, machine learning, professional graphics
applications and premium games. 16-32GB of high bandwidth cache (HBC) memory supports massive
textures and data sets. Removes the need for complicated memory management and large resources are
not required to remain complete in local memory with active pages have prioritized residency in HBC,
inactive pages are marked for migration to slower memory and automatically moved. Vega 20 has high
performance FP16 and FP32 compute units supported by open software ROCm platform for HPC and ML
tasks. Radeon Instinct™ MI50/M160 accelerators have Infinity Fabric links to support multi-GPU peer to
peer communication for superior compute density and performance per node in combination with AMD
EPYC™ server processors.

[ManrameB Tumyp TypcyHOBHY — JOKTOp TEXHHYECKHUX Hayk, Senior Manager in AMD Radeon
Technology Group. E-mail: Timour.Paltashev@amd.com



Macmep-knacc om komnaHuu Luxoft

Building GPU path tracer from scratch
Ilias Gazizov, Luxoft

We present a tutorial on building GPU path tracer using Vulkan APl and AMD RadeonRays Next
intersection engine. We start with simple primary rays, then we proceed adding basic shading and
gradually moving to more complex effects, such as shadows and global illumination.

In this tutorial we study how to initialize Vulkan and RadeonRays Next, prepare all necessary data
for an intersection engine and learn best practices of building performant GPU renderers. At the end, we
will have sample GPU path tracer featuring primary rays tracing, directional lights and global
illumination (full source code will be available on GitHub for self study). In addition, we will see how to
spend less rays and keep the same quality using modern Al-based denoiser. At the end of the presentation,
we will show a live demo of Radeon ProRender, production quality renderer based on the principles
described in the presentation.

Ilias Gazizov is a Lead Development Engineer at Luxoft. He graduated from Ufa State Aviation
Technical University. Ilias is working on development of RadeonRays Next library. He is interested in
high-performance computing, computer graphics, code optimization. E-mail: IGazizov@luxoft.com

Implementing GPU accelerated Al-denoiser for Monte-Carlo path tracing
Aleksei Chernigin, Luxoft

Path tracing is a numerical method based on Monte-Carlo integration algorithm. Monte-Carlo
methods are known to have square root convergence, hence to reduce the error by a factor of two, one
needs to spend four times as many image samples. As a consequence, to get a clear image one can either
render for a longer period or add more computational power to increase the number of image samples
rendered per second.

This presentation focuses on an alternative approach to getting cleaner renders - Al-based image
denoising. We will start with a brief introduction to deep learning, then continue with an explanation of a
denoising convolutional autoencoder along with implementation details in TensorFlow framework, and
finally we will show how to integrate our model into raytracing application using Microsoft DirectML for
low-level GPU accelerated inferencing.

Aleksei Chernigin is a Lead Technical Expert at Luxoft. He graduated Nizhny Novgorod
Lobachevsky State University, the department of Calculus Mathematics and Cybernetics. Aleksei deals
with machine learning algorithms for computer graphics tasks. He is one of main contributors to AMD
RadeonML inference framework. E-mail: AChernigin@luxoft.com



Macmep-knacc om komnaHuu AMD

MIVisionX — Computer Vision & Machine Learning with OpenVX

Kiriti Nagesh Gowda,
AMD Radeon Technology Group

O MIVisionX

In this talk, we will learn about MIVisionX toolkit and how to run inference efficiently using
OpenVX and OpenVX Extensions. OpenVX is an open, royalty-free standard for cross platform
acceleration of computer vision applications. It is designed by the Khronos Group to facilitate portable,
optimized and power-efficient processing of methods for vision algorithms. The talk will go over each step
required to convert a pre-trained neural net model into an OpenVX Graph and run this graph efficiently
on any target hardware. In this talk, we will also learn about AMD MIVisionX which delivers open source
implementation of OpenVX and OpenVX Extensions along with Neural Net Model Compiler & Optimizer.

MlVisionX toolkit is a set of comprehensive computer vision and machine intelligence libraries,
utilities, and applications bundled into a single toolkit. AMD MIVisionX delivers highly optimized open
source implementation of the Khronos OpenVX™ and OpenVX™ Extensions along with Convolution
Neural Net Model Compiler & Optimizer supporting ONNX, and Khronos NNEF™ exchange formats.
The toolkit allows for rapid prototyping and deployment of optimized workloads on a wide range of
computer hardware, including small embedded x86 CPUs, APUs, discrete GPUs, and heterogeneous

servers.




CeKkyuoHHbIe O0OKnaobI

UnmennekmyanbHble peweHUsI 8 KOMMbOMeEPHOU 2paguke

Correction of color saturation for tone mapping operator

E.D. Birukov, M.S. Kopylov, A.A. Khlupina
birukov(@gin.keldysh.rulkopylov@gin.keldysh.ru|nastyak(@gin.keldysh.ru
Keldysh Institute of Applied Mathematics, Moscow, Russia

This article reviews the problems of color saturation correction during dynamic range
compression of images. Special attention is drawn to emulation of human vision and photo cameras
effects during processing of the images which have very bright areas (with brightness more than an order
of magnitude greater than average brightness of the rest of the image). A method of desaturation of the
brightest parts of images is suggested.

Keywords: color saturation, tone mapping operator, high dynamic range images, desaturation.

Virtual environment system for Pirs space module interior

A.V. Maltsev, M.V. Mikhaylyuk
avmaltcev@mail.ru/mix@niisi.ras.ru
Federal State Institution «Scientific Research Institute for System Analysis of the Russian Academy of
Sciences», Moscow, Russia

This paper presents original methods and approaches to implement virtual environment system for
one of the International Space Station module. Such system may be used as a part of cosmonaut training
complexes in order to orient trainees in the internal space of the module as well as to develop their skills
of onboard equipment control. Proposed solutions are based on using modern technologies of virtual
reality (VR), including VR headset and Kinect device.

Keywords: simulation, stereo visualization, training complex, virtual environment, three-
dimensional scene, real time, GPU, Kinect, tracking system, virtual reality headset.

ApanTuBHbIN MeTOq, peHaepuHra AHaAaMU4eCKunNX TpexmepHbIiX CLueH

B.1. I'onaxusin
pusheax@ispras.ru
WucTutyT cucremHoro nporpammuposanus uM. B.I1. iBannukoBa PAH, Mocksa, Poccus

Penoepune ounamuueckux mpexmepHuix cyeH npedcmasisienm CI0HCHOCIb U3-30d HeB03MONCHOCMU
8bINOIHEHUSL NPedobpadbomku 01 00beOUHeHUs U YNPOoujeHus NOJUCOHANbHBIX MOOeell, COXPAHEeHUs.
ungopmayuu o suoumocmu. Ilpu penoepunee cyen ¢ OOILUUM KOAUHECNBOM NOOBUNCHBIX 0OBLEKMOB
nPoU3B00UMENLHOCIb 3a4aACmyIo naoaem u3-3a nepe3anucu KOMaHoHvlx 0yghepos, 6biNOIHeHUs TUUHUX
npogepok suoumocmu. Ilpednazaemcs mooenb npPou3BOOUMENbHOCMU, COLACHO KOMOPOU BbIMUCIAECS
mpebyemvlil 00beM NaMamu U GbINOJIHAEMC OYEHKA BPEeMEHU BbINOIHEHUS OCHOBHBIX IMAN08 NPAMO2O
penoepunea. Ilpeonacaemces aoanmugHbvlil Memoo peHoepuHea OUHAMUYECKUX CYeH, KOMOopbill ebloupaem
Haubonee 3¢hghekmusHbllli MemoO UCNONb30BAHUS KOMAHOHBIX OVhepos U KOIU4ecmeo annapamHulx
NpPoBepoK BUOUMOCTIU 6 3ABUCUMOCTIU OM COCMOAHUS CYeHbl. B omauuue om cywecmeyowux memooos
peHoepunea OUHAMUYECKUX CYEH, NPEONONCEHHbI Memoo YUUmviédem 3ampamvl HA cOcmasienue u
NOCBLIKY KOMAHOHBIX OYpepos, biuucisien OnmumaibHoe KOTULeCcmao nposepox UOUMOCIU, UCNOIb3YS
Moo0enb npousgooumenbHocmu penoepunea. Pezynomamuvl mecmuposanus npeoiodceHno2o adanmueHo2o



Memooa noxKazaiu e2o 3QHekmusHocms npu peHoepuHee OUHAMUYECKUX CYEH C OONbUUM KOIULEeCTNEOM
00beKmMos.

Knroueevle cnoea: penoepume, cocmasieHue KOMAHOHLIX Oyghepos, yoaneHue HeBUOUMBIX
nosepxuocmeii, Mooeb NPOU3BOOUMETbHOCIU PeHOepUHed.

PacwupeHue metoaa nepapxmyeckux ypoBHen getanmsaumm ans
ANHaMMUYECKUX CLEeH C 4eTePMUHUPOBAHHbIM XapaKTepoM COObITUN

B.A. Ceménos'*?, B.H. Illyrkun', B.A. 3omoros', C.B. Mopozos'*
sem(@ispras.rujv451ly@ispras.ru|vladislav.zolotov(@ispras.ru|serg@ispras.ru
1I/IHCTI/ITyT cuctemMHoro nporpammupoBanus uM. B.I1. UBannukoBa PAH, Mocksa, Poccus;
*MocKOBCKHit (U3UKO-TEXHUUECKUN MHCTUTYT (HAIIMOHAIBHBINA UCCIIEI0BATEIbCKUI YHUBEPCHUTET),
Honronpyansiii, Poccus;
3HauH0HaﬂbHHﬁ HCCIIEIOBATENIBLCKUI YHUBEPCUTET «BpIciias mkosia 3koHoMuku», Mocksa, Poccus;
*MockoBckuii rocynapcTBeHHbI yHuBepcuTeT uMeHu M.B. JlomonocoBa, MockBa, Poccus

Penoepune 6onvuux mpéxmepHulx cyen ¢ yoeoumenbHuiM YPOSHeM peanu3ma A8NAemcs cepbe3Holl
npobnemou xomnviomepuou epaguxu. OOHUM U3 PACNPOCMPAHEHHBIX NOOX0008 K peuleHuro 3mou
npoobnemvl AIAeMCs UCNONb308AHUE PA3TUYHLIX YpogHel demanusayuu (LOD) ona o6vekmog cyenvl 6
3a8ucumocmu om ux yoaiénnocmu om Haoarooamens. bonee agpgpexmusnvim 01 60onbUIUX CYeH ABIAEMCS
noxoo0 ¢ uepapxuieckumu ypoguamu oemanuzayuu (HLOD), xoeda yposnu demanuzayuu co30aromcs He
0151 Kaxrc0o2o 0bvekma UHOUBUOYANIbHO, a cpa3y OJisi boavuux epynn 00vekmos. OOHAKO OaHHbIU Memoo
cmankueaemcs ¢ mMpyoOHOCMAMU, KO204 6 CYeHe NpOouUcxooam usmeHenus. B oaunnoii pabome
paccmMampusaemcst Kiacc cyer ¢ 0emepMuHupO8auHbIM XapaKkmepom coobimuil u npusooumcs Memoo 0.
ux agpgexmuenoco pendepunea, OCHOBAHMBIN HA UCNOIb308AHUU UEPAPXULECKUX OUHAMUYECKUX YPOGHEll
oemanuzayuu (HDLOD). Onucwigaromes aneopummor eenepayuu HDLOD u ux npumenenue npu
BU3YATUZAYUU CYEH.

Knrouesvie cnoea: penoepune, OuHamuyeckue CyeHvl, NOIUSOHANIbHBIE MOOENU, YPOBHU
demanuzayuu.

Multi-windows rendering using software OpenGL in avionics embedded
systems

B.Kh. Barladianl, L.Z. Shapirol, K.M. Mallachiev® , A V. Khoroshilov3, Y.A. Solodelovz,
A.G. Voloboy', V.A. Galaktionov', LV. Koverninskiy”
'The Keldysh Institute of Applied Mathematics Russian Academy of Sciences, Moscow, Russia
’FGUP «GosNIIAS» State Research Institute of Aviation Systems, Moscow, Russia
*Ivannikov Institute for System Programming Russian Academy of Sciences, Moscow, Russia

Elaboration of modern airplane cockpit has tendency to use large displays instead of a lot of
separate indicators. The large display should combine information about flight navigation and state of
plane equipment. Information coming from a wide variety of devices should be displayed simultaneously.
Therefore multi-windows rendering is vitally important here. Its implementation must be embedded in
real-time operating system which controls the aircraft. Development of a Safety Critical Compositor for
multiwindows rendering for OpenGL SC 1.0.1 software is considered in the paper. It works under the
real-time operating system JetOSnewly designed for aircraft. Development is based on the of extensions
designed to work in multi-core systems in addition to standard JetOS partitioning services.

Keywords: aircraft cockpit display, multi-windowing, OpenGL SC 1.0, real-time operating system,
embedded systems.



Compact GPU-based visualization method for high-resolution resulting data
of unstable oil displacement simulation

P.Yu. Timokhin, M.V. Mikhaylyuk
webpismo@yahoo.de|mix@niisi.ras.ru
Federal State Institution «Scientific Research Institute for System Analysis of the Russian Academy of
Sciences», Moscow, Russia

In the paper the task of real-time synthesis of quality images of resulting data obtained in
simulation of unstable oil displacement from porous media is considered. A new, GPU-based method to
construct and visualize on UltraHD screens a polygonal model of the isosurface of the saturation of
displacing liquid was proposed. The method is based on distributing and parallelizing of «marching
cubesy threads between GPU cores by means of programmable tessellation. As initial graphic primitives,
quadrangular parametric patches are used, the processing of which on the GPU is high-performance and
has low video memory overhead. The proposed method was implemented in visualization software and
successfully tested. The proposed solution can be used in researches in oil and gas industry as well as in
virtual environment systems, virtual laboratories, scientific and educational applications, etc.

Keywords: visualization, real-time, oil displacement, isosurface, marching cubes, GPU,

tessellation.

Examination of the Nvidia RTX

V.V. Sanzharovl, A.L Gorbonosov® , V.A. Frolov*? , A.G. Voloboy2
vsan@protonmail.com|alexey.gorbonosov(@graphics.cs.msu.ru[vova@frolov.pp.ru[voloboy@gin.keldysh.ru
'Gubkin Russian State University of Oil and Gas, Moscow, Russia;
*Keldysh Institute of Applied Mathematics RAS, Moscow, Russia;
*Moscow State University, Moscow, Russia

Nvidia RTX is a proprietary hardware ray tracing technology. Since the implementation details
are unknown there were a lot of questions about what it actually does under the hood. In this paper we
present results of our experiments with RTX aimed at understanding the inner workings of this technology.

Keywords: photo-realistic rendering, ray tracing, hardware acceleration, GPU

Implementation of the Radiosity algorithm for large scale scenes

A.S. Shcherbakov'?, V.A. Frolov'?
alex.shcherbakov@graphics.cs.msu.rujvladimir.frolov(@graphics.cs.msu.ru
'Lomonosov Moscow State University, Moscow, Russia;
2Gaijin Entertainment, Moscow, Russia;
3Keldysh Institute of Applied Mathematics, Moscow, Russia

We propose an upgrade for the Radiosity algorithm that allows to efficiently apply radiosity for
large scale scenes. This is achieved by considering only the patches located close to the observer. Our
method is completely expressed via matrix-vector operations, thus, it’s GPU implementation is natural
and straightforward.

Keywords: Global Illumination, Radiosity, Large Scenes



A ekTUBHBLIN MeTO4 BOCCTAaHOBIEHUA OCBELLEHUs1 B CUCTeMaXx
CMeLlaHHOW peanbHOCTU ¢ ucnosnb3oBaHnem HDR-nsob6paxeHus
TPeXMepHOM CLUEHbI

H.H. bornanos, U.C. IToremun, [{.J1. Knanos, A.Jl. Knanos, M. . Copokun
nnbogdanov(@corp.ifmo.ru| ipotemin@yandex.ru| ddzhdanov@mail.ru| andrew.gtx@gmail.com|
vergotten@gmail.com
Yuusepcurer U'TMO, Canxkt-Ilerepoypr, Poccus

Oona u3 OCHOBHBIX NpoOIEM YCMPOUCME CMEUWAHHOU pealbHOCmu — u3uiecku npasuibHoe
npeocmasieHue pacnpeoeneHus ApKocmu 0 8UPMYAIbHbIX 00bEeKMO8 U UX MmeHell 8 pearbHOM Mupe.
Hpyaumu cnosamu, éoccmanogieHue KOppeKmHo20 pacnpeoenerHus apKoCmu CYeHbl A6NAemcs 0OHUM U3
KII04e8blX Napamempos, NO360IAI0WUX peuUums npoodiemMy KOPPEeKMmHO20 B83AUMOOCUCMBUL MeHCOY
BUPMYATILHLIM U PEabHbIM MUPAMU, OOHAKO HEUpOHHble Cemu He NO3BOJAI0M ONPeOenunmsb NON0HCEHUEe
UCTNOYHUKO8 c8ema, KOmopble He HAX00AMCS 6 NpaMol suoumocmu. B pabome npednazaemcs memoo
80CCMAHOBNIEHUS NAPAMEMPO8 UCMOYHUKOS OC8EWeHUs UCX00a U3 AHAAU3a meHel, omopacvleaembvix
oovexmamu. I[lpusooamcs pezynomamsl pabomvl NpeolOHCEHHO20 Memood, OYEeHUBAEmC sl MOYHOCHb
80CCMAHOGNECHUSL  NONONCEHUS UCMOYHUKOG C8ema U OEMOHCMPUPYEmCcs GU3VANbHOe Omaudue
U3006padicenuss CyeHvl ¢ UCXOOHLIMU UCMOYHUKAMU C8ema Om MOl dce CYeHbl ¢ 80CCMAHOBIeHHbIMU
napamempamu UCmo4HUKo8 ceema.

Knroueswvie cnosa: cmewannas peanbHocmo, pacnpeoenerue ApKoCcmu, Usoopaj;cenue 8 wupoKom
OuHamuyeckom ouanasone, 3D-cyena, OONOIHEHHAs PearbHOCMb, BOCCMAHOBIEHUE NONONCEHUs
UCTMOYHUKA c8ema, HenpsaMoe oceeujenue, Npsamoe oceeueHue, Mo4eyHblil UCOYHUK ceemd.

Restricted extensions for GPU photo-realistic renderer

V.V. Sanzharov', V.A. Frolov*?, LV. Pavlov’
vsan@protonmail.com|vova@frolov.pp.rulipa4lov@gmail.com
'Gubkin Russian State University of Oil and Gas, Moscow, Russia;
2Keldysh Institute of Applied Mathematics RAS, Moscow, Russia;
*Moscow State University, Moscow, Russia

Photo-realistic rendering systems on CPU traditionally have significant flexibility achieved mainly
by the ability for end user to write custom plugins or shaders. The same cannot be said about majority of
photo-realistic GPU renderers. In this paper we propose a restricted approach to developing extendable
GPU rendering system at low development cost. Our hardware agnostic light-weight approach can be
applied to existing rendering systems with minimal changes to them. We have shown that, in addition to
simplicity, our approach is faster then existing GPU solutions.

Keywords: photo-realistic rendering, ray tracing, GPU

Barriers towards no-reference metrics application to compressed video
quality analysis: on the example of no-reference metric NIQE

A. Zvezdakoval, D. Kulikovz, D. Kondraninl, D. Vatolin'
{azvezdakovaldkulikov|denis.kondranin|dmitriy} @graphics.cs.msu.ru
'Lomonosov Moscow State University, Moscow, Russia;
’Lomonosov Moscow State University, Moscow, Russia; Dubna State University, Dubna, Russia

This paper analyses the application of no-reference metric NIQE to the task of video-codec
comparison. A number of issues in the metric behavior on videos was detected and described. The metric
has outlying scores on black and solid-colored frames. The proposed averaging technique for metric
quality scores helped to improve the results in some cases. Also, NIQE has low-quality scores for videos



with detailed textures and higher scores for videos of lower bit rates due to the blurring of these textures
after compression. Although NIQE showed natural results for many tested videos, it is not universal and

currently can’t be used for video-codec comparisons.
Keywords: video quality, no-reference metric, quality measuring, video-codec comparison.

Hacking VMAF with Video Color and Contrast Distortion

A. Zvezdakoval, S. Zvezdakovl, D. Kulikovz, D. Vatolin'
{azvezdakovalszvezdakov|dkulikov|dmitriy} @graphics.cs.msu.ru
"Lomonosov Moscow State University, Moscow, Russia;
’Lomonosov Moscow State University, Moscow, Russia; Dubna State University, Dubna, Russia

Video quality measurement takes an important role in many applications. Full-reference quality
metrics which are usually used in video codecs comparisons are expected to reflect any changes in videos.
In this article, we consider different color corrections of compressed videos which increase the values of
full-reference metric VMAF and almost don’t decrease other widely-used metric SSIM. The proposed
video contrast enhancement approachshows the metric inapplicability in some cases for video codecs
comparisons, as it may be used for cheating in the comparisons via tuning to improve this metric values.

Keywords: video quality, quality measuring, video-codec comparison, quality tuning, reference

metrics, color correction.

RANSAC ART Tomography

V.V. Afanasyev', A.G. Voloboy”
vvafanasjev(@mail.rujvoloboy@gin.keldysh.ru
'cMC MSU, Moscow, Russia;

*Keldysh Institute of Applied Math RAS, Moscow, Russia

This paper describes using of per-voxel RANSAC approach in ART tomography. It allows to
improve resulting voxel absorption map, reducing ghost effects caused by input data errors and
inconsistency. The proposed algorithm was implemented in optical tomography system and runs on GPU.

Keywords: Tomography, Optical tomography, ART, RANSAC, GPU.

MaTtemaTuyeckas mogenb Ko3ahdpuumneHTa APKOCTU NOBEPXHOCTHU

A.IO. bacos, B.II. byaak
callial2(@rambler.ru/budakvp@gmail.com
®I'BOY BO «HNY «M3U», Mocksa, Poccust

Hacmoswas paboma noceswena co30anuto Mmamemamudeckol Mooeiu Kodgpgduyuenma aprocmu
nosepxnocmu. Moodenv Oasupyemcs Ha pewieHuu Kpaegou 3a0aui YPAGHEHUs. NePeHOCd U3YYeHUs.
Ilosepxnocms paccmampugaemcss Kak CmMpyKmypd, COCMOAWAA U3 HECKOAbKUX CIOE8, KaMCObLU U3
Komopwvix obnadaem ceoumu ocobenHnocmamu. s yeenuuwenus ckopocmu pacuéma 6e3 ywepbdba 0
MOYHOCIU peuleHUs: NpeoNodceH Memoo cunmemuyeckux umepayuil. Moodenv peanuzosana 6 cpeoe

Matlab
Knrouesvie cnoea: ypasuenue nepeHoca usiyyeHus, MAmpuyHO-OnepamopHulll Memoo, Memoo

CUHmemu4ecKux umepauuﬁ.



Photorealistic visualization of fluorescence materials with dual surface
scattering

D.D. Zhdanovl, LS. Poteminl, A.D. Zhdanovl, V.G. Sokolovz, S.V. Ershovz, E.U. Denisov?
ddzhdanov(@mail.rulipotemin@yandex.ruladzhdanov(@itmo.ru|sokolovv@gmail.com|sergey 65@mail.ru
leed@spp.keldysh.ru
1T™O University, Saint Petersburg, Russia;

? Keldysh Institute of Applied Mathematics RAS, Moscow, Russia.

We describe a simple method to extract fluorescent characteristics of a surface by combining
measurements by a “usual” gonioreflectormeter GSCM-4 and fluorimeter FP-8600. The fluorescent BDF
consists of three components: glossy near-specular peak which is not fluorescent and white, highly diffuse
“passive” part which is also not fluorescent but colored, and fluorescent part. The latter obviates
Kasha’s-Vavilov’s rule (factorization) with good accuracy. The BDFs obtained were used in rendering
and shown good visual match with the natural photographs.

Keywords: fluorescence, fluorescent emission, fluorescence efficiency, Bi-directional Scattering
Function (BSDF)

Optimization of illumination through windows for MCRT

LV. Valievl, D.D. Zhdanovz, S.V. Ershovl, A.G. Voloboyl, V.G. Sokolovl, V.A. Galaktionov'
'"The Keldysh Institute of Applied Mathematics Russian Academy of Sciences, Moscow, Russia
“ITMO University, St. Petersburg, Russia

The paper presents an improvement of Monte-Carlo ray tracing which changes ray emission from
a light source to accelerate convergence i.e. reduce the noise remained after the given run time. It is
mainly intended for interior scenes illuminated from outside (e.g. skylight) through windows or other
holes. The rays from light sources are generated so that they are directed to these windows. In other
words, the number of rays is increased for directions that contribute to the camera image. It is shown that
the proposed method allows calculating image with desirable quality several times faster.

Keywords: ray tracing, lighting simulation, Monte-Carlo, optimal PDF.



HayyHasi eusyanusauyusi u eusyanbHasl aHaJlumuka

O TonwuHe ¢ppoHTa yaapHOW BOJIHbI NpU BU3yanu3auum uudgpoBbIMU
MeToOaMMm.

N.A. 3samenckas, 1. IBanos
znamen@phys.msu.rulivanovmai@gmail.com
MocCKOBCKUH TOCY1apCTBEHHBIN yHUBEpcUTET uMeHU M.B. JlIoMoHOCOBa

Llenv  pabomwi — npogecmu  aHaiuz  MOAWUHLL  PpoHmMa  yOapHou 60iHbl 1)  npu
IKCNEPUMEHMANIbHOU 8U3YATUZAYUU 8 NOMOKE PA3TUYHBIMU ONMUYECKUMU Memooamu U 2) npu YucieHHom
MOOenuposaHuu paspuleubix meuenutl. Ilpusedensvl pesynvmamol pecucmpayuu GpoHma yOapHou 0JIHbl,
osudicyujelicss co ckopocmvio 00 M=4,5 Ha ocHose meHesblx Memod08 ¢ pa3iuyHOU IKCHo3uyuell, ¢
UCNONb306AHUEM  MEHe8020  (QOHOB020 Memooda, uHmepgepomMempuy, mpaccepHou  Yupposoli
suzyanuzayuu (PIV). Ilokasano, umo u 6 sxkcnepumenme, u 8 YUCIEHHbIX pacuemax moawuna oponma YB
onpeodensemcs, 8 mom Hucie, CKOpoCmvlo 08udceHuss YB (omuocumenvHo cemku uiu OMHOCUMENbHO
peaucmpamopa), 8313K0Cmuio cpeovl (Pu3uyecKol ui cCXemHotl).

Knrwoueswvie cnosa: yoapnas onna, moawuna ponma,eusyanu3ayus

MNMepuenTUMBHO-KOrHUTUBHbLIN MHTepPdhenc AnA cucTeM BU3yaribHOW
aHanNuUTUKN

K.B. Ps6unun, K.1. benoycos, C.1. Uynpuna, H.JI. 3ensackas
kostya.ryabinin@gmail.com|belousovki@gmail.com|chuprinas@inbox.ru|zelyanskaya@gmail.com
IIepMckuit roCcy1apCTBEHHBINM HAlMOHAIBHBIN UCCIIEN0BATENbCKUNM YyHUBEpcuUTeT, Ilepmsb, Poccus

Jannas paboma noceawena 6onpocam UCHONb308aHUs mexHoro2ul Mnmepnema eeweil 0714
paspabomku  annapamublX — 4el08eKO-MAWUHHBIX — UHMep@helcos,  NO36ONANWUX — PACULUPUMD
B03MONCHOCIMU ~ CUCEM BU3YANbHOU AHATUMUKU NYMEM 3a0eliCmeo8aHus 6 npoyecce aHaIu3d
OONOTHUMENbHBIX MOOATLHOCMEU: MOMOPHBIX, AYOUANbHLIX U M. N. Mo, 8 8010 0uepedb, N0360/1em
VCKOpUMb CEMAHMUYECKYI0 PUIbMPayuio U UHmMepnpemayuro aHaIu3upyemvlx OAHHbIX, VEeIUuus mem
camvlM  npousgooumenbHocms — mpyoa  9kcnepma. Ilpeonooswcena  Komyenyus — yHuguxayuu  u
asmomamu3ayuy npoyecco8 NpocpamMMUpPO8aHUs U NOOKIIOUEHUs ANNApamublX 4en08eKo-MaAUHHBIX
unmepgeticos Ha 0CHO8e Memo0o08 U CPeOCms OHMON0SULeCK020 UHMCUHUpunea. Konyenyus nposepena
Ha Npakmuke nNpu peuleHuu 3a0ay  A8MOMAMUIUPOBAHHO20 BbIAGICHUS  B3AUMOCEA3CU  MeHCOY
NCUXOJI02UHEeCKUMU YEPMAMU TUYHOCMU HOCUMENEU A3bIKA U UX PeUe8020 NOBEOeHUs.

Knroueswvie cnosa: susyanvnas ananumura, Unmepnem eewsetl, uenogexo-mauiunusli unmepdgeiic,
OHMONO2UYECKULL UHHCUHUDUHL.

OcsaszaemMble nHTepdencbl Ana BUPTyaribHbIX PEKOHCTPYKLUMU My3€MHbIX
3KCcnoHaToB

K.B. PH6I/IHI/IH1, AN. AXTaM3;1H2, M.A. KOHGCHI/IK3, E.B. Cy;[apI/IKOBa2
kostya.ryabinin@gmail.com|darnhalm@gmail.com kolesnik.ma@outlook.com|elsud@darwinmuseum.ru
IIepMckuil roCcy1apCTBEHHBIM HAIMOHAIBHBIN MCCIIEA0BATENbCKUN YHUBEpcuUTeT, Ilepms, Poccus;
2F00yﬂapCTBeHHI)II71 HapBunoBckuii my3eii, MockBa, Poccus;

IIepMmckuit kpaeBequeckui Myseu, Ilepms, Poccus

B oannou cmamve npeonacaemcsi nooxood x co30anur0 Kubephu3u4ecKux my3etHvlx IKCNOHAMO8
Ha OCHOBe Memo008 U cpedcme HayuHoU suzyaruzayuu, Mnmepuema eewjeti, a0OUMUBHBIX MEXHONO2UL U



OHMONI02UYEeCK020 UHMCUHUpUHea. Kubepguszuueckuii sxcnonam exaouaem 6 cebs SUPMYATbHYIO U
PeanbHylo cocmasuaowue, mecHo nepenieménuvie opye ¢ opyeom. Hayunas suzyanuzayus ucnonvsyemcs
KaK Memoool0cUYecKas U MexHOI0UYecKds OCHO8A HA2NAOHO20 NPeOCMAGIeHUs: GUPIYATbHOU Yacmu
9KCNOHAMA, 6 pOaU KOMOPOU MO2Ym BbICMYNAMb pele6aHmHubll  yugposoi kKoumenm u 3D-
pekoncmpykyuu. Humephem eewjeil A611emcsi OCHOB0OU CO30AHUS OCA3AEMO20 NOIb308AMENbCKO2O
unmepgeiica Kk cCOOmMemMcmayIoUUM NPOSPAMMHBIM CPEOCMBEAM BU3YAIUZAYUU. AOOUMUBHbIE MEXHOI02UU
NO360IAI0M CO30A6aMb BUPMYATIbHbIE PEKOHCMPYKYUU U BbICOKOMOYUHbIE PENIUKU MY3EUHbIX IKCHOHANOB.
Oumonocuueckuil UHNCUHUPUHZ oObecneuusaem adanmueHvle MeXaHusMbl OeCcUOB8HO20 BCMPAUBAHUS
HOBbIX KUOepu3uUueckux 3KCNOHAMO8 8 CYWeCmeYIWy YUpposyrw uH@Gpacmpykmypy mysees.
IIpeonodtcennulii. NOOX00 UCNONL306AH HA NPAKMUKE NpU CO30aHUU KUbephuuueckux 9KCNOHAMO8 8
T'ocyoapcmeennom Jlapeunosckom mysee (2. Mockea) u Myzee nepmckux opesnocmeti (2. [lepmb).
Knrouesvie cnosa: myseii, nayunas seuzyanusayus, Mnmepnem eewell, ocszaemvili unmepdeiic,
Kubepgusuueckas cucmema, a0OUMuHble MeXHOI0SUU, OHMOIOSULECKUL UHHCUHUPUHL.

Visualizing a supercomputer: a case of objects regrouping

V.L. Averbukhl’z, A.S. Bersenevl, M.A. Forganiz, A.S. Igumnovl,
D.V. Manakovl,A.A. Popell, S.V. Sharf 1, P.A. Vasev'
vasev(@imm.uran.ru
'N.N. Krasovskii Institute of Mathematics and Mechanics of the Russian Academy of Sciences,
Ekaterinburg, Russia;
?Ural Federal University, Ekaterinburg, Russia;

In the paper we present the situation which had required visualization of large amount of non-
trivial objects, e.g. supercomputer’s tasks. The method of visualization of these objects was hard to find.
Then we used additional information about an extra structure on those objects. This knowledge led us to
an idea of grouping the objects into new generalized ones. Those new artificial objects were easy to
visualize due to their small quantity. And they happened to be enough for the cognition of the original
problem.

Keywords: high-performance computing, software visualization, projection, multi-dimensional
visualization.

Activity analysis in software visualization systems

V.L. Averbukhl, N. Averbukhz, L Gvozdarevz, G. Levchuk?
averbukh@imm.uran.ru
'N.N. Krasovskii Institute of Mathematics and Mechanics of the Russian Academy of Sciences,
Ekaterinburg, Russia;
?Ural Federal University, Ekaterinburg, Russia;

The goal of this paper is to identify the task for researching the activity of software engineers using
software visualization systems based on virtual reality. It discusses the activity theory statements
developed in our country as far back as in the past century. The paper describes possible tasks to analyse
the activity of software engineers using such systems. It provides examples illustrating the use of the
systems based on virtual reality for the purposes of software complexes representation and visual
programming. The activity of the user of such systems is analysed.

Keywords: software visualization, visual programming, activity theory, virtual reality.



Busyanusauuﬂ npouecca ceqieKTMBHOro na3epHoro crnjaBrieHus

A.A. Monotkos'?, O.H. Tperssikoa'~
karacerr@gmail.com|tretiyakova olga@mail.ru
'®I'BOY BO MoCKOBCKHii aBHALIMOHHBIIT MHCTUTYT (HAllMOHAJIbHBIN UCCIIEI0BATEIbCKUI YHUBEPCUTET)
MAMU, Mocksa, Poccus;
000 HIII] «Jlazepsl u anmaparypa», Mocksa, Poccus

B Oaunoui pabome paccmampusaemcsi 60npoc 0 GUIVAIUIAYUU PAHee CMOOETUPOBAHHOZO
aemopamu npoyecca CeieKmusHo20 J1A3epPHO20 CNIABIEHUs 8 YelaX YNPOWEeHUs AHAIU3ad NOJY4YeHHbIX
pesyimamos U noobopa  MexHONOSUYeCKUX napamempos padomsl YCMAHOBKU — AOOUMUBHO2O
npouszeoocmea. B cmamve npeocmasieHvl 08a B03MONCHLIX NOOX00A OJisl BU3YAIUZAYUU NPOYecca
CeNeKMUBHO20 1A3ePHO20  CNIABNEeHUs U NOO0EPHCUBAEMbIX (DYHKYUl, Ynpowarnwux pabomy u
npogedenue UCCie008aHUll 8 pAMKAX HOBOU mexHoio2uu. B osymepnom peacume suzyanuzayuu oenaemcs
VHOD HA 803MONCHOCMU DOJlee 0emalbHO20 UCCIe008aHUs npoyecca. B mpexmepHom — Ha 8603MONCHOCMU
0030pa KapmuHbl 6 YELOM.

Knwueswie cnosa: 3D mooens, suzyanuzayus, Mamemamuyeckas mMooelsb, CeleKmusHoe i1a3epHoe
cniaenetue.

AHanus u Busyanunsauma MHOroMmepHbIX AaHHbIX B rno6anbHoO
pacnpenesieHHbIX o6GnaYHbIX MOHUTOPUHIOBbLIX CUCTEMAX

K.H. Kyueposa, C.B. Memepsikos, I.A. lllemennnun
kristina.mylife@gmail.com|serg-phd@mail.ru|dshchmel@gmail.com
Cankr-IlerepOyprekuii nonurexauueckuii yausepcureT Ilerpa Benukoro, Cankr-IletepOypr, Poccus

Kauecmesennoe okasamue uH@GOPMAYUOHHBIX YCIye, NPeOOCMABISAEMbIX 80 6CEX PEUOHAX MUpa
uepez enobanvmylo cemv Humepnem, npeononazcaem npumeHeHue  COBPEMEHHbIX  2100ANbHO
pacnpeoeneHnvlx 00NAYUHbLIX MEXHOL02UU ¢ OONLUWUMU NOMOKAMU MHO2OMEPHBIX OAHHLIX U NOIMOMY
A6IAeMC  AKMYAnbHoU npobaemol. B oanuoli cmamve Kpamko onucanvl MemoObl aHAIU3A U
BUZVATUZAYUU —~ MHOSOMEPHBIX  OAHHLIX  MOHUMOPUHSA, OCHOBAHHBIX HA  KIIOYEBLIX  KpUmepusx
npoU3BO0UMeNbHOCMU  00NAYHOU UHGOPMAYUOHHOU CUCEMbl, HA NpumMepe KOHKPEemHOU 2100aNbHO
pacnpeoeieHHou  uH@ppacmpykmypovl  mexncoyHapoonou IT komnanuu. Buedpenue npeonosicenHvix
Memo008 8U3yanNbHOU aHanumuku 6 eedyuux muposvix IT xomnanusx — RingCentral (CLLA) u Zabbix
(Jlamesust), — noOmeepouno nosviuierue Kauecmea u 00CMynHOCMU NPedoCMABIAEMbIX UHDOPMAYUOHHBIX
yeaye 00 0buemuposozo yposhs 99,999%.

Knwuesvte cnoea: ungpopmayuonnas cucmema, 2100aivHo pacnpeodeienHas ungpacmpykmypa,
MHO2OMEpHble OaHHble, O001AUYHble BbIYUCIEHUS, MOHUMOPUHZ COObIMUL, CUCMEMHBIU  AHAIU3,
epagpuyeckasn u3yaAIU3AYUAL.

Assessing the Quality of Visualization Metaphor of Fuzzy Cognitive Maps on
the Basis of Formalized Cognitive Clarity Criteria

A.G. Podvesovskii, R.A. Isaev
apodv(@tu-bryansk.rujruslan-isaev-32@yandex.ru
Bryansk State Technical University, Bryansk, Russia

The paper presents continuation of research in the field of constructing a visualization metaphor of
cognitive models based on fuzzy cognitive maps. The focus is on the spatial metaphor as the basis for
representation metaphor formation. A method is proposed for quality assessment of a spatial metaphor of
a fuzzy cognitive map based on formalized cognitive clarity criteria defined in the previous part of the
study. To this end, methods have been developed to formalize several nontrivial criteria of cognitive



clarity. An example is given that confirms correctness of the proposed method for assessing the quality of
a visualization metaphor.
Keywords: fuzzy cognitive map, graph visualization, cognitive clarity, visualization metaphor.

Advantages of interactive visualization tools in planning tasks

AA. Zakharoval, E.V. Vekhterz, AV. Shklyar2
zaa(@tu-bryansk.ru |[vehter@tpu.ru|shklyarav@tpu.ru
'Bryansk State Technical University, Bryansk, Russian Federation
“Tomsk Polytechnic University, Tomsk, Russian Federation

The paper proposes the use of visualization tools as an independent or complementary tool
designed to solve problems related to the planning and audit of the results of various processes. The
advantages arising as a result of transition to attraction of visual perception for formation of the General
idea of process and its results existing in the form of heterogeneous data are shown. The use of
visualization tools to find contradictions and errors made at the stage of process design is proposed.

Keywords: visual analytics, visual model, data analysis, visual interpretation, visual perception.

Semantic approach to visualization of evolution dynamics of topic trends in
space of scientific publications using t-SNE and web-based 3D graphics

M. Charninel, E. Sokolovl, A. Klokov?
mc@keywen.com|evgeny.sokolov@phystech.edu|aaklokov(@yandex.ru
'FRC CSC of the Russian Academy of Sciences, Moscow, Russia;
*Moscow Institute of Physics and Technology, Moscow, Russia

This paper describes a semantic approach to visualization of 3D cyberspace of Artificial
Intelligence (Al) publications and their topic trends evolution using web-based 3D graphics. The purpose
of research is to group Al publications with same subject into clusters for further visualization of topic
trends dynamics. An unsupervised method and algorithm for visualizing the dynamics of topic trends by
generating a time series of 2D and 3D semantic visual maps with predictive information is described. The
method includes semantic similarity measure and citation prediction for documents, topic modeling and
clustering, dimensionality reduction, virtual reality technology, representation of dynamics using time
filters. As an example of particular implementation, the method is demonstrated on Al collection data
using technologies of neural network prediction, LDA clustering, t-SNE dimensionality reduction, WebVR
visualization. Cluster dynamics associated with scientific trends is analyzed. The growth in number of
clusters and their consolidation during the period from 1954 to 1993 is demonstrated. It is shown that 3D
visual map better preserves articles similarity and high-dimensional clusters structure than 2D visual
map. The proposed cyberspace implemented by WebVR and interactive 3D graphics can be considered as
a dynamic learning environment that is convenient for discovering new significant articles, ideas and
trends.

Keywords: virtual reality, web-based 3D graphics, WebVR, scientific papers, topic modeling,
dynamics of topic trends, semantic similarity, visualization, visual map.



Mathematical Support and Software of Visual Filtering of Alternatives in
Multi-criteria Decision Making Problems

A.A. Zakharova, D.A. Korostelyov, O.N. Fedonin
zaa(@tu-bryansk.rujnigm85@mail.rujrector@tu-bryansk.ru
Bryansk State Technical University, Bryansk, Russia

The paper describes the algorithms of alternatives visualization for filtering them in multi-criteria
decision making problems. Software implementing support for visual filtering of alternatives is described.
The results of experiments on filtering multi-criteria alternatives carried out by using the software
developed are analysed.

Keywords: alternative visual image, visual filtering, multi-criteria alternatives, decision making.

The application of visual analytics methods to analyze the dynamics of
stillbirth in radiation contaminated areas of the Bryansk Region after the
Chernobyl disaster (1986-2016)

A.V. Korsakov, D.G. Lagerev, L.I. Pugach, V.P. Troshin, E.V. Geger, D.V. Titarev
korsakov_anton@mail.ru
Bryansk State Technical University, Bryansk, Russian Federation

The relevance of the research is due to the complexity of the stage of exploratory data analysis and
hypotheses for further verification by methods of statistical and/or data mining.

Objective: to apply methods of visual analysis and cognitive visualization for exploratory analysis
and advance preliminary hypotheses in the process of analyzing the dynamics of stillbirth of boys and
girls in all areas of the Bryansk region with different density of radioactive contamination by long-lived
radionuclides Cesium-137 (137Cs) and Strontium-90 (90Sr), on the basis of official statistics for the long-
term period (1986-2016).

Research methods: visual analytics and cognitive visualization, mathematical statistics: Shapiro-
Wilk test, Student t-test, homoscedasticity test, linear regression.

Research results: the research results confirm the feasibility of using methods of visual analytics
and cognitive visualization for exploratory analysis and advancement of preliminary hypotheses. The use
of cognitive visualization in the process of exploratory data analysis allows the researcher to better
understand the main trends and patterns in the analyzed data. This makes it possible to reduce the time
required to form hypotheses by two to three times and to improve the quality of the hypotheses put
forward.

Keywords: visual analytics, cognitive visualization, stillbirth rate, statistical data analysis,
teratogenic impact, Chernobyl disaster, Bryansk region, radioactive contamination, *’Cs, *Sr.

Constructing stereo presentations of textual information on an
autostereoscopic monitor

S.V. Andreevl, N.A. Bondareva®
esa@keldysh.ru|niki.99@mail.ru
1Keldysh Institute of Applied Mathematics RAS, Moscow, Russia;
*Russian Technological University MIREA, Moscow, Russia;

This paper presents practical experience in constructing stereo presentations of texts and formulas
on an autostereoscopic monitor in stereo presentations designed to display the results of numerical
simulation. The task of constructing stereo images of texts and formulas is a structural subtask of a
general study devoted to the development of methods and algorithms for constructing stereo presentations
of the results of scientific research. This paper discusses the construction of stereoscopic images on an



autostereoscopic monitor. The autostereoscopic monitor allows one to observe a stereo image without
glasses, while ensuring the quality of the stereo image, which is not inferior to the quality of the stereo
image, presented using a classic 3D projection stereo system. Various methods of obtaining stereo images
supported by the monitor were tested, namely, the multi-view presentation of the object and the
construction of depth maps. The results for both methods are presented.

Keywords: stereo image, textual information, autostereoscopic monitor, multi-view presentation,
depth maps.

Mpeobpa3oBaHue NHdpaKpacHbIX N300pakeHU B BUAUMbIW Anana3oH Ans
BU3yanusauum Ha MHAMKaTope nunoTa

B.B. Kusi3p' 2, M.M. Koseipes' =, A.H. Bopnoasivos'
vl.kniaz@gosniias.ru|j18r1l@gmail.com|bordodymov(@gmail.com
'orvin «T'ocHUUAC», 125319, Mocksa, yi. Bukropenko, 7;
*MoOCKOBCKHit (U3UKO-TEXHUUECKUI HHCTUTYT (TOCYAapCTBeHHBIN YHUBEpcUTET), MockBa, Poccust;
SMOCKOBCKHiA lNocynapcrBennsiit Texunueckuit Yuusepcurer Umenun H. O. baymana, Mocksa, Pocuus;

Kamepwvr  danvneco ungpaxpacnozo ouanazona no3eoNsOM  NOSLICUMb  CUMYAYUOHHYIO
0C8EOOMNIEHHOCMb IKUNANCA 8 YCLOBUSIX O2PAHUYEHHOU SUOUMOCmu U 8 HouHoe epems. IlodobHvie
Kamepvl YCMAHABIUBAIOMCSL HA  COBPEMEHHbIe 2PANCOAHCKUE CAMOAEMbL 8 COCmase  CUCHeMbl
VayuuenHoeo euoenus. Ilpu smom unmepnpemayusi menjio8U3UOHHO20 U30OPANCEHUS IKUNANCEM 05
BEPHOU OYeHKU MeKywel cumyayuu mpedyem onpedeiéHHo20 ONblMa 6 CULY Mo20, 4mo 6U0 CYeHbl 8
UHDPAKPACHOM OUANA30HE CUTbHO OMIUYACMCS OM BUOUMO20 OUANA30HA U NOOBEPAHCEH USMEHEHUIM NpU
CMeHe 8peMeHU CYMOK u 8pemén 200a. B dammnoti pabome paccmampusaemcst enyboxas 2eHepamueHo-
cocmszamenvHas —HeUupoHHAs cemb Ol ABMOMAMUYECKO20 NpeoOpazosanus menio8U3UOHHBIX
U300padicerUll 8 CeMaHmMu4ecKu n0OOOHbvIE YeemHble UB0OPANCEHUSL BUOUMO2O OUANAZOHA.

Knroueswvie cnosa: suzyanusayus, 2nyookue cEpmouHvle HelpoHHble cemu, UHOUKAMOop NUuiomd,
BU3YATIbHASL AHAIUMUKA.

Features of big text data visualization for managerial decision making

E. A. Makaroval, D. G. Lagerevl, F.Y. Lozbinev*
mdkarova.e@yandex.ru | LagerevDG@mail.ru | flozbinev@yandex.ru
IBSTU, Bryansk, Russia
’RANEPA, Bryansk, Russia

This paper describes text data analysis in the course of managerial decision making. The process
of collecting textual data for further analysis as well as the use of visualization in human control over the
correctness of data collection is considered in depth. An algorithm modification for creating an “n-gram
cloud” visualization is proposed, which can help to make visualization accessible to people with visual
impairments. Also, a method of visualization of n-gram vector representation models (word embedding) is
proposed. On the basis of the conducted research, a part of a software package was implemented, which
is responsible for creating interactive visualizations in a browser and interoperating with them.

Keywords: visualization, natural language processing, web application accessibility.



Applying visual analysis procedures to multidimensional medical data

A.E. Bondarev,V.A. Galaktionov
bond@keldysh.ru, vigal@gin.keldysh.ru
Keldysh Institute of Applied Mathematics RAS, Moscow, Russia

The paper considers the tasks of visual analysis of multidimensional data sets of medical origin.
For visual analysis, the approach of building elastic maps is used. The elastic maps are used as the
methods of original data points mapping to enclosed manifolds having less dimensionality. Diminishing
the elasticity parameters one can design map surface which approximates the multidimensional dataset in
question much better. To improve the results, a number of previously developed procedures are used -
preliminary data filtering, removal of separated clusters (flotation). To solve the scalability problem,
when the elastic map is adjusted both to the region of condensation of data points and to separately
located points of the data cloud, the quasi-Zoom approach is applied. The illustrations of applying elastic
maps to various sets of medical data are presented.

Keywords: multidimensional data, visual analysis, elastic maps, quasi-Zoom.

BnusiHne cnekn-CTPYKTypbl PaCCEAHHOrO NTa3epPHOro U3ny4yeHus Ha
NOrpeLwHOCTb U3MepPEeHNs BUOPOCMeELLEeHUS LLepoXoBaToM NOBEPXHOCTHU

W.H. ITaBnos, 1.JI. PackoBckas, b.C. PuakeBudioc
inpavlov@bk.rulraskovskail@mail.rufrinkevbs@mail.ru
HanmonanbeHslii nccnenoBatenbekuil yausepceurer «MOW», Mocksa, Poccus

Hccneoosano enusnue Cneki-cmpykmypol PACCEsHHO20 JIA3EPHO20 USLYHEHUS. HA NOZPEUHOCb
uzMepeHusi BUOpOCMewjeHusi Wepoxoeamol nogepxHocmu. Ha ocHoee pe3ynrbmamos HUCIeHHO2O
MOOENUPOBAHUSL  NOLYYEHbL  XAPAKMEPHble PAZMEPbL  HEePOGHOCMEl NOBEPXHOCMU, NPU  KOMOPbIX
APOUCXO0Um pazpyuierue Cmpykmypbl Ry4Ka U 00pazosanue Cneki-CmpyKmypbi.

Kniouesvie cnosa: cnexn-cmpykmypa, usmepenue 6uOpOCMewenus, Jad3epHoe U3IyueHue,
suUbpomempusl.

OnTuyeckmne nccnegoBaHmMa 0cobeHHOCTEN 0OTeKaHUA mofaerneu ¢
MEeCTHbIMU CBEpPX3BYKOBbIMU 30HaMu1 B npombiwneHHon AAT T — 128

A.P. T'opOymun, C.A. I'nazkos, A.H. Kpasuos, /I.C. Crynak, A.B. Tenuna, B.M. ®omun, H.H. Xo3senko
gorbushin@tsagi.ru|glazkov(@tsagi.rulkravcow-
an@rambler.rujmr.strong.filipov(@mail.ruftenina.n@yandex.rujsergin5S@mail.ruhozko@rambler.ru|
®denepanbHOE TOCyIapCTBEHHOE NpeanpudaTie «LleHTpanbHblid a3pOoruapOAMHAMUYECKUIT HHCTU-TYT
umenu npogeccopa H. E. Kykosckoro, (PI'VII «LIAT'W»), r. KykoBckuit, Poccus

B pabome  paccmampusaromca  pezynemamsl  IQhhekmuenoco - npumeHeHuss  mMemood
NPOCMPAHCMBEHHOU BU3VAIU3AYUU 0OMEKAHUs MoOeNell 8 NPOMbIULIEHHOU adPOOUHAMUYECKOL mpybe
(AAT) T — 128, coemewennvie co CMAHOAPMHBIMU BeCO8LIMU ucnvimanusmu. I[Ipeocmaenensi
pe3yibmamyl CO2NACO8AHHO20 CMAHOAPMHO20 8eC08020 IKCHEPUMEHMA U (PUIUYECKO20 UCCIe008aHUS
ocoberHocmeli 0OmeKanus adpoournamuyeckou mooeau ¢ npomviuinennon AT T - 128. B cmanoapmuuix
6€COBbIX UCNBIMAHUAX MEMOoOamMu BUOeOCHLEMKU UCCIe008aHA  CNOJNCHAS CMPYKMYpa meyeHusl,
803HUKAIOWA NpU OOMeKaAHUU a3pPOOUHAMUYECKOU MoOenu NpU O0038YKOBLIX U MPAHC3BYKOBLIX
ckopocmsax.  Omo 6  3HAYUMENbHOU  Mepe  NO3601Aem  pacuupumv — UHGOPMAMUBHOCTD
IKCNEPUMEHMANIbHbIX — UCCIe008AHUL,  NOBbICUMb  UX  HAOENHCHOCMb U 0a8amb  NPABUILHYIO
UHmMepnpemayuro NOLy4aemvlx pe3yibmamos.

Knrouesvie cnosa: aspoounamuueckas mpyba, Qusuueckuii U 8eco8ol  IKCHepUMeHm,
NPOCMPAHCMBEHHAS 8U3YANU3AYUS NOMOKA, YOAPHbLE BOIHbL, OMPLLE NOMOKA, ACUMMEMPUsL 0OPA3068AHUSL
guxpeti, UHPoOPMaAMUBHOCMb UCCIEO08AHUL, UHMEPNPEMAayUs IKCNEPUMEHMATILHBIX OAHHBIX.



BoccTtaHoBRneHue nons rokKanbHbIX TemMmnepartyp nnamMmeHun ¢ npyuMmeHeHnem
TOMOFpa(bVI'-IeCKOFO noaxoda € NOMOLWbIO NMUPOMeTpPa CrnekTpasibHOro
OTHOLWUEeHuA

B.C. (DnaHzneHI’z, A.1O. HOpOﬁKOBZ, J.A. FOJICHLIOBI
bossbosskama3@mail.rulporoykovay@gmail.com|dgoldan-00@mail.ru
1I_[I/IAM uM. [1.1. bapanosa, Mocksa, Poccus;

HRY «MBUW», Mocksa, Poccust

B pabome npeocmasnen nooxo0 K 60CCMAHOGIEHUIO NOAA MEMNEPAMyp NIAMEHU C NOMOWbIO
nupomempa cnekmpanvho2o omuouwenus. Ilupomemp onpedensem memnepamypy nymem usmepenus
OMHOWIEHUS. UHMEHCUBHOCTNU U3IYYEHUs 6 O08YX DPA3IUYHLIX CHEeKMpanbHulX ouanazonax. CueHan
onpeodensiemcss Nymem UHMESPUPOBAHUSL UHMEHCUBHOCMU  USIYYEHUs. NIAMeHU No Y4y 3peHus
onmu4eckou cucmemsl nupomempa. Hzmepenue niamenu ¢ HeCKOJIbKUX PAKYPCO8 NO360JIAem NOLYYUMb
npeobpazosanue Padona ons smotui ooracmu. B pabome npedcmasieHa 3KCnepuMeHmaibHas YCmaHoeKa
no  U3BMEpeHUl0 JIOKANbHbIX MmeMnepamyp HnidMeHu U HpocpaMMHoe obecneueHue, NO3B80JA0OUee
A8MOMAMU3UPOBAMb NPOYECC USMEPEHUsL U 80CCMAHABIUBAMb MOMOSPAMMbL MEMNEPAMYPHbIX NOJell.

Knwouesvie cnosa: uszmepenue 8blCOKUX memnepamyp 2azd, HNUpOMemp CHEKMpPAaibHO20
OMHOULEeHUs,, MOMOZPADUS MeMNEPAMYPHBIX NOTEU.

MopaenupoBaHue UHOMKATPUC pacCessHUA Na3epPHOro U3ny4yeHus ManbiMm
cdrepnyecKMMM NormnoLarLLnMMm YacTuLamm

M.B. Canponos, H.M. CkopHsikoBa
maks-sapronov@yandex.rujnmskorn@mail.ru
HanmnonanwsHbi uccnenoBarenbckuil yauusepeutet «M3OW», Mocksa, Poccust

Paccmompenuvl asnenue ynpyeozo pacceamus ceéema Ha cgepuyeckux dacmuyax u cnocood ezo
KOIUYeCMEEeHH020 Onucanusi 6 pamxax meopuu I. Mu. Pazpaboman anecopumm pacuema Geauyuvl
OMHOCUMENbHOU UHMEHCUBHOCIU PACCESAHHO20 U3NVYEeHUS 8 NPOU3BONbHOM HANPAGIeHUU U HONYYeHd
npoepamma moodenuposanusi 3D-unouxampuc paccesnus. Ilpeocmasnenvi mooenu 3D-unouxampuc
paccesHusi  1a3epHO20  JUHEUHO NOJAPUS0BAHHO20 U3NYYEeHUs HA NPO3PAYHBIX U  NO2NOWAIOUWUX
cpepuneckux wacmuyax. Ilposeeden ananus 6uuaAHUAL NO2LOUJEHUS. C8eMA HA (POPMY OMHOCUMENbHOZO
V2n06020 pacnpeoenenus UHMEHCUBHOCMU PACCEAHHO20 U3NYYEHUs HA YACMUYAx pasiudHo2o pasmepd.
Busyanusuposana ounamuxa gopmul 3D-unouxkampucel paccesuus HA no2iowarwel yacmuye npu
uzmeneHnuu ee paouyca. Onpeoenensvt nomeHyuaIbHbie 001ACmMU NPAKMULECKO20 NPUMEHEHUS NPOSPAMMbl
U B8blABIEHbl (DAKMOPLL, 02PAHUYUBAIOWUE ee UCNONb308aHUe OISl PACYema PACCessHUs HAd CUCMeMax
PeanbHbIX Yacmuy.

Knrwuesvte cnosa: onmuyeckue memoosbl OUAZHOCIUKU, 83AUMOOCUCMBUE CEeMd C 8eUjeCmBEOM,
paccesnue Pones, unouxampuca paccesnus, komnwvromepHoe 3D-molenrupoeanue, 6uzyaruzayus
OUHAMUKU.



UccnepgoBaHue KOHBEKTUBHBLIX CTPYKTYP U cpa3oBoro nepexona,
MHOYUUPOBaAHHbIX HeCTaLMOHAPHbLIMU rPAaHUYHbLIMMK YCNOBUSIMU B
ropu3oHTanbLHOM crioe BoAabl

B. Ap6ysos', 3. Apbysos’, B. Bepmuuxos', 0.H. y6uumes', O.C. 3onoryxuna’, C. Kucauipia'
arbuzov(@ith.nsc.ru
'Mucruryr remmogusuxu uM. C.C. Kyraremanse CO PAH
2I/IHCTI/ITyT marematuku umenu C.JI. Cob6oneBa CO PAH
3HOBOCH6HpCKI/Iﬁ rOCYAapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET

Memooamu c06uzo6o0ii unmepghepomempuuy u YUCIEHHO20 MOOETUPOBAHUS UCCIE008AH NPOYECC
960MIOYUU  KOHBEKMUBHBIX CMPYKMYp U ¢ha3oevili nepexoo, UHOYYUPOBAHHbIE HEeCMAYUOHAPHBIMU
CPAHUYHBIMU YCAOBUAMU 8 2OPUSOHMANLHOM Cl0€ B00bl, 02PAHUYEHHOM NIOCKUMU MENI00O0MeHHbIMU
NOBEPXHOCMAMU. Bbinoineno uuciennoe MoOeiuposanue memnepamypHo2o nojs Kak Nojs U30mepm 8
peodicume MOHOMOHHO20 OXIANCOeHUsl 2OPUSOHMANbHLIX CMeHOK. Pewena 3adaua @pacmenmapnoii
PEKOHCMPYKYUU SUNbOEPMOSPAMM U COBUL0BLIX UHMEPDEPOSPAMM U3 YUCTEHHOU MOOeNU NOJA U0OMEPM.
T'u0poouHamuka KOHBEKMUBHBIX MedeHUll, KOIBOIOYUS MEeMNePaAmypPHbIX Noel, UHMePHEPEeHYUOHHBIX U
2UNLOEPM-CMPYKMYP  CMOOENUPOBAHBL U UCCIE008AHbl C YYEMOM UHBEPCUU NIOMHOCMU 600bl 8
okpecmuocmu uzomepmol (+4°C), 6 ycnrosusx ¢azoeoeo nepexoda u pocma clios 1b0d HA HUNCHEU
meni0oomenHol naockocmu. Moodenupoganue BbINOIHEHO C UCHOIL30BAHUEM NAKema NpPOSPAMM
cobcmeennol  paspabomku. AKMYaibHOCMb MAKO20 pooa UCCIe008aHull  00YclosieHa 0codoll
BAJICHOCMBIO KOHBEKYUU 8 2e00UHAMUKe, (hu3uxke ammocgepvl U oKeaumd, 8 UOPOOUHAMUYECKUX U
MEeNI0PuU3ULECKUX NPOYECCax, C6A3AHHbIX C 00PA308aHUEM U POCTNOM KPUCTATLIOB.

Knwouesvie cnosa: onmuueckas OuazHocmuka, cO8U208ds uHmepgpepomempus, KOHBEKMUBHbLLE
NOMOKU.

PeKOHCTpPYKLMA NPOCTPaHCTBEHHON (pa30BOM U TeMnepaTypHOM CTPYKTYPbI
nsaMmeHn ceBeYn metoaamm runboepT-oNnTUKN U COABUIFOBOM
UHTepcepomeTpumn

B. Ap6ysos', 3. Apbysos?, FO.H. {yGuumes', O.C. 3onoryxuna’, B. Jlykamos'
arbuzov(@ith.nsc.ru
'Mucruryr remmogusuxu uM. C.C. Kyraremanse CO PAH
2I/IHCTI/ITyT marematuku umenu C.JI. Cob6oneBa CO PAH
3HOBOCH6HpCKI/Iﬁ rOCYAapCTBEHHBIM TEXHUYECKUM YHUBEPCUTET

B pabome obcysucoaemea uccredosanue cmpykmypvl niameru ceeuu. AoanmuposamHas K
U3yuenulo npoodnem 2openus OUACHOCMUKA OCHO8AHA HA BU3VAIU3AYUU (DA30BbIX GO3MYUEHUL,
UHOYYUPOBAHHBIX 8 30HOUPYIOUEM C8eMOBOM NOJle U3YUAeMOU CPeOOoll, Memooamu cUunbOEpm-onmuKu u
unmepgepomempuu 8 CoUemaHuu ¢ NONUKCENbHOU 00pabOmMKOU  OUHAMUYECKOU CMpPYKmypbl
peaucmpupyemvlx uzoopasxcenut. /fuacHocmudeckuti KOMNIEKC peanu308aH HA OCHO8e CEPULIHO2O0
npubopa UAHG—463M ¢ moouguyuposanrvimu y3iamu onmu4ecko uibmpayuu, c6emoso2o UCmoyHUKd,
peaucmpayuu u obpabomku ungopmayuu. Busyarusuposana Ounamuueckas gazoeas cmpykmypa
naameHu ceeuu. B penepHuix moukax ¢ nomowwlo mepmonap usmepeHvl 3HaueHus memnepamypul. Ha
0CeCUMMEMPUUHBIX VUACMKAX U3 eUTbOEPMOSPAMM B0CCMAHOBNEHA (ha306as QYHKYUsS U C NPUMEHEeHUeM
0bpamnozo npeobpaszosanus Abens pekOHCmMpPYUpoB8ano memnepamypHoe noje niameHu.

Knrwueswvte cnosa: onmuueckas OUaeHOCMUKA NIAMEH, 2UTbOEpmM-0nmuKa, uHmeppepomempus.



KomnbromepHoe 3peHue

CTpyKTYypHbIX noaxoA K Krnaccudukaumm 6ykB B N300paXxeHUsax

Al JImnkuna, JI.M. Mectenknii
lipkina96(@mail.rujmestlm@mail.ru
MockoBckuii rocyiapcTBeHHbIM yHUBEpcuTeT uMeHn M.B. JlomonocoBa, MockBa, Poccust

B pabome npeonacaemca mamemamuieckas MoOeilb HOHAMUSL 2pageMbl, OCHOB8HbLE Yeau KOMOPOU
— chopmynuposame cmpozoe onpeoeieHue NOHAMUSA «2pagemar U Gbloeiums 00wy CmpyKmypy
U300pasicenuti 0OUHAKOBLIX cuM8on08. Ilocmpoenue epaghemvl OCHOBAHO HA HENPEPLIBHOM CKeNeMHOM
nooxoode, KOMOpbILL NOOpazymesaem MnNOCMpoeHue cKelema OUHApHO20 U300PadCeHUsi CUMBONA C
nocnedyroweti e2o pezynspusayueil. Taxce 6 pabome npouzeooumcs npuMeHenue noCmpoeHHol Mooenu
01 3a0a4u  pPACNO3HABAHUSL MeEKCmAd HA YUPPoeom uzobpaxcenuu. Jns smou yeau u3z mooenu
8bIOENAIOMCS NPUZHAKU, OCHOBAHHbIE HA NOJONCEHUAX EPUUH 8 MOOeNU epaghembl, U HA IMUX NPUSHAKAX
obyuaemcs knaccuguxkamop. On onpedensiem, K KAKOMY KIACCY OMHOCUMCS 2paghema, BblOeNeHHAs U3
bunapHnozo uzobpadxcenus 00Ho20 cumeona. Paccmampusaemcs makoce memoo ob6pabomru 6xo0H020
U300pasicenus ¢ mekCmom 0s boiee KaueCmeeHH020 BbLOCNEHUsL CUMBON08, CMPOK U c108. [Iposedennvie
IKCHepUMeHmbl NOKA3bI8AIOM  pPAOOMOCNOCOOHOCMb  Npediazaemol Mooenu epagemvl. Ancopumm
Kaaccupurayuyu noKazvléaem CpAGHUMbIE C COBPEMEHHbIMU MemooamMu PACNO3HABAHUS MeKCmda
pe3yibmamal.

Knwuesvie cnoea: onmuueckoe pacnosHasanue cUM80108, YUPpPo8oe uzodpaxicenue mekcmd,
yugpposoii wpugm, epagema, mamemamuueckas Mooeib, MeOUaIbHOe NPeoCmasieHue, azpecuposanHbolii
cKelemmuulil epag.

Predicting video saliency using crowdsourced mouse-tracking data

V.A. Lyudvichenko, D.S. Vatolin
vlyudvichenko@graphics.cs.msu.ru | dmitriy@graphics.cs.msu.ru
Lomonosov Moscow State University, Moscow, Russia

This paper presents a new way of getting high-quality saliency maps for video, using a cheaper
alternative to eye-tracking data. We designed a mouse-contingent video viewing system which simulates
the viewers’ peripheral vision based on the position of the mouse cursor. The system enables the use of
mouse-tracking data recorded from an ordinary computer mouse as an alternative to real gaze fixations
recorded by a more expensive eyetracker. We developed a crowdsourcing system that enables the
collection of such mouse-tracking data at large scale. Using the collected mouse-tracking data we showed
that it can serve as an approximation of eye-tracking data. Moreover, trying to increase the efficiency of
collected mouse-tracking data we proposed a novel deep neural network algorithm that improves the
quality of mouse-tracking saliency maps.

Keywords: saliency, deep learning, visual attention, crowdsourcing, eye tracking, mouse tracking.

Perceptually Motivated Method for Image Inpainting Comparison

I.A. Molodetskikh, M.V. Erofeev, D.S. Vatolin
ivan.molodetskikh@graphics.cs.msu.rujmerofeev(@graphics.cs.msu.ru|dmitriy@graphics.cs.msu.ru
Lomonosov Moscow State University, Moscow, Russia

The field of automatic image inpainting has progressed rapidly in recent years, but no one has yet
proposed a standard method of evaluating algorithms. This absence is due to the problem’s challenging
nature: imageinpainting algorithms strive for realism in the resulting images, but realism is a subjective



concept intrinsic to human perception. Existing objective imagequality metrics provide a poor
approximation of what humans consider more or less realistic. To improve the situation and to better
organize both prior and future research in this field, we conducted a subjective comparison of nine
Stateoftheart inpainting algorithms and propose objective quality metrics that exhibit high correlation
with the results of our comparison.

Keywords: image inpainting, objective quality metric, visual quality, quality perception, subjective
evaluation, deep learning.

CermeHTauma nsobpaxeHUn TpeLLMH AOPOXKHOro NOKPbLITUA

H.A. Kanaesa, FO.A. Banosa
iap15@tpu.rufjbolotova@tpu.ru
ToMcKul MOTUTEXHUYECKUW YHUBEPCUTET, T. ToMck, Poccus;

Bcneocmeue pazsumus nompednocmeti OOpONCHOU OMPACIU 8 KOMNbIOMEPHOU 06pabomke
8bICOKOKAYECMBEHHBIX 8UOCOOAHHBIX ABMOMOOUIBHBIX O0POS BO3ZHUKAEM He0OX00UMOCMb 8 pazpabomie
aneopumma asmoMamuyeckol OYeHKU Kayecmea OO0pOdHCHO20 NOKpvimus. B pabome npedcmagnen
ananumuyeckuil 0630p no meme AsMOMAMUYECKO20 0eMeKmuposanuusi 0ehrekmos 00PONCHO20 NOKPLIMUS
Ha uzobpaxcenusx. Pazpaboman memoo Helipocemego2o 8vloeseHuusi mpeujur NOKPblmus A8mMoMOOUTbHBIX
0opoe no uzobpadicenuro obwe2o 8uUda cyeHvl, coomsemcemayroujeli 6udy sooumens. Taxoce npeocmasien
Cnocob eeHepayuu CUHMeEMUYECKol obyuaroueli 8bl00pPKU U OYeHeHa e20 NPUMEHUMOCMb K OAHHOU
3a0ave. [loduepknyma axmyanbHOCMb UCCIEO008AHUSL NO Ce2MEHmayuu O0egheKkmos, 4mo O0Cmaemcs
CHOJICHOU 3a0aueli U3-3a HeOOHOPOOHOU UHMEHCUBHOCIU NUKCeNel, CLONCHOU MONOLo2UU MpPeuwuH,
PA3IUYHO20 0CBEWeHUS U 3AULYMICHHOU MeKCMYpPbl NOKDbIMUSL.

Knrouesvie cnosa: cunmemuueckas 6vl00pKA, CBEPMOYHLIE HEUPOHHbIE CemuU, NUKCEeTbHAs
ceaMenmayust, Mmpewunvl NOKPLLMUsL, ABMOMOOUTbHbIE OOPOU.

Pa3paboTka npunoxeHusa «yMmHaa oMbnmoteka» ¢ ucnonb3oBaHuem Intel
Distribution of OpenVINO toolkit

E.I1. Bacunses, B./l. Kyctukosa, U.b. Buxpes, K.JI. YTkun, A.B. Jlyauenko
{eugene.unn | valentina.kustikova | laind4471 | megarungle | da394372} (@gmail.com
Hwmxeropozackuii rocynapcrennsiii yausepeutet um. H.M. Jlob6auesckoro, Huwxuuit Hosropon, Poccus

Paccmampueaemces paspabomka asmomamuzupo8arHou “ymuou oubauomexu” ¢ UCNOIb308aAHUEM
2nyboKo20 00yueHUs U anopummos8 KOMNbIOMEPHO2O 3PeHUsl HA OCHO8e OMKPbIMOoU Oubauomexu
Memooos uckyccmeennoeo unmennekma OpenVINO toolkit. Obwas cxema pabomel NpULONHCEHUS
npeononazaem pe2ucmpayuro yumamens — 0obasieHue uHgopmayuu u Gomo HO8020 NONL30BAMENS,
00HOBIeHUEe MOOeNU MAWUHHO20 00YYeHUs, ONUCLLBAoWel 0COOeHHOCMU Uy NOIb308aAMmeNell CUCHEeMbL,
aemopu3ayuro Yumamess NOCPeOCmeoM Pacno3HABAHUA TUYd, NOJYyUeHUe U 8036Pam KHU2 NOCPeOCmEoM
conocmasieHus uzoopadicenuss 00J10XHCKU ¢ 0a30U NIOCKUX U300PadsCeHUll, OOCMYNHbIX 8 Oubauomexe
KHue. cxoOmnsill K00 npuiodiceHus 8vliodicen 8 omkpuvimuiil 0ocmyn na GitHub: https://github.com/itlab-
vision/openvino-smart-library. Pazpabomannoe npunodxcerue Nianupyemcsi onyoiukoeams 8 cocmage
naxema npumepos OpenVINO toolkit.

Knwuesvie cnoea: pacnosmasanue auy, MU, komnwvromepHnoe 3peHnue, 2nybokoe odyuenue,
MawunHoe ooyyenue, ymuas oudiuomexa, OpenVINO.



O6pabomka u aHanu3 6uomMeluUUUHCKUX u3obpaxeHul

Total generalized variation method for deconvolution-based CT brain
perfusion

D.A. Lyukov', A.S. Krylov', V.A. Lukshin®
d@lyukov.comfkryl@cs.msu.rulwlukshin@nsi.ru
! Laboratory of Mathematical Methods of Image Processing, Faculty of Computational Mathematics and
Cybernetics, Lomonosov Moscow State University, Moscow, Russia;
? National Medical Research Center of Neurosurgery named after academician N.N. Burdenko, Moscow,
Russia

Deconvolution-based method for image analysis of cerebral blood perfusion computer tomography
has been suggested. This analysis is the important part of diagnostics of ischemic stroke. The method is
based on total generalized variation regularization algorithm. The algorithm was tested with generated
synthetic data. It was shown that the suggested algorithm gives better results than SVD and total variation
based deconvolution methods.

Keywords: CT cerebral perfusion, deconvolution method, total generalized variation.

Automatic choice of denoising parameter in Perona-Malik model

A.V. Nasonov, N.V. Mamaev, O.S. Volodina, A.S. Krylov
olya.volodina@gmail.com | nasonov@cs.msu.ru | kryl@cs.msu.ru
Faculty of Computational Mathematics and Cybernetics,
Lomonosov Moscow State University, Moscow, Russia

In this work, we propose a no-reference method for automatic choice of the parameters of Perona-
Malik image diffusion algorithm for the problem of image denoising. The idea of the approach it to
analyze and quantify the presence of structures in the difference image between the noisy image and the
processed image. We apply the proposed method to photographic images and to retinal images with
modeled Gaussian noise with different parameters.

Keywords: Image denoising, non-linear diffusion, mutual information, automatic parameter
choice.

Segmentation algorithm based on square blocks propagation

V.V. Danilov, I.P. Skirnevskiy, R.A. Manakov, D.Yu. Kolpashchikov, O.M. Gerget
viacheslav.v.danilov@gmail.com|skirnevskiy@tpu.rufram290495@gmail.com|dyk I @tpu.ru|gerget@tpu.ru
Medical Devices Design Laboratory, Tomsk Polytechnic University, Tomsk, Russia

This research is devoted to the segmentation of heart and brain anatomical structures. In the
study, we present a segmentation algorithm based on the square blocks (superpixels) propagation. The
square blocks propagation algorithm checks two criteria. For the first criteria, the current intensity of the
pixel is compared to the average intensity of the segmented region. For the second criteria, the intensity
difference of the pixels lying on the superpixel sides is compared to the threshold. Once these criteria are
successfully checked, algorithm merges homogeneous superpixels into one region. Then the following
superpixels are attached to the final superpixel set. The last step of the proposed method is the spline
generation. The spline delineates the borders of the region of interest. The main parameter of the
algorithm is the size of a square block. The cardiac MRI dataset of the University of York and the brain
tumor dataset of Southern Medical University were used to estimate the segmentation accuracy and
processing time. The highest Dice similarity coefficients obtained by the presented algorithm for the left



ventricle and the brain tumor are 0.93+£0.03 and 0.89+0.07 respectively. One of the most important
features of the border detection step is its scalability. It allows implementing different one-dimensional
methods for border detection.

Keywords: square blocks propagation, superpixels, region growing, left ventricle segmentation,
brain tumor segmentation.

CpaBHUTeNbHbLIX aHanNM3 metoaoB cermeHTauun PMPT nsobpaxeHun,
OCHOBaHHbIX Ha MapPKOBCKUX CNy4YauHbIX NONAX

C.JI. Yepusies', O.B. JIykamenko'~
schernyae@gmail.com|lukashenko-oleg@mail.ru
! Ilerpo3aBoackuii rocyapCTBEHHBIN yHUBEpcUTET, [lerpo3aBoack, Poccus;
2 HNHCTUTYT npuKIIaIHbIX MaTeMaTHYeCKuX uccienoBanuii Kapensckoro Hayunoro nentpa PAH,
[Terpo3aBoxack, Poccus

Paccmampueaemces  3a0aua ceemenmayuu mpexmepuvix GMPT uzobpasxcenuti Ha 0cHO8e
baliecoéckoco nooxooa, 20e 8 Kawecmee anpuopHo2O pAcHpeoeleHuss UCHONb3YemCcs MapKO8cKoe
cayuatinoe none (Markov Random Field), a 6 xauecmee mooenu nabnooenus — pacnpedeieHue GHou
Muszeca-Puwepa. Ilposeden cpasHumenbHulll AHAIU3 HEKOMOPBIX AN20OPUMMOE, UCHOALIVIOWUX OAHHYIO
CMAMUCMUYecKyro Mooeib, ¢ UCNONIb30BAHUEM CUHMEMUYEeCKUX U PeanbHblX OaHHBIX.

Knrouesvie cnosa: fMRI, segmentation, Markov random field, von Mises-Fisher distribution,

Bayesian inference.



Hueppoeasi 3emsnsi u bonbwue 0aHHbIe

PerynsipHble MeToAbl KOQUPOBaHUS PACTPOBbLIX N300paxeHUn
ANCTAaHLUOHHOIO 30HAUPOBaHUA 3eMnu

J.IO. Bacun
dmO4@list.ru
NTMM, HaunoHanbHbIi UccaenoBaTenbCkuii HMKeropoackuil rocyqapCTBEHHbIN YHUBEPCUTET
uMm. H.U. Jlo6aueBckoro, Hmwxuuit HoBropon, Poccus

Paboma nocsesawena paccmompenuro 6onpocos ycmpaumeHus UH@GOPMAYyuoHHOU U30bIMOYHOCU
pacmposvlx  OAHHBIX  OUCMAHYUOHHO20  30HOuUposanus 3emau  (PH33), exmouas  Hoseliuue
eunepcnekmpanvivie  oannvie(I' C/]).  Ilepeuucnenvi  xapakmepHvle  CBOUCMBA  PACMPOBHIX
eunepcnekmanvubix usoopaxcenuti (PI'CH), npusooumcs kpamxas Xapaxkmepucmurka Cyuecmeyioujux
Mmemooos komnpeccuu PI33. Paccmampusaemcs 603MOMCHOCIb NPUMEHEHUS JIOKANbHBIX, 0OHOPOOHBIX
«xopouwio npucnocobnenuvixy oasucnvix Gyukyui (JIOXIIE®) ons ycmpaumenus uH@pOpMayUoOHHOU
uzbimoynocmu u adanmuenozo cocamusi PJ[33. Ilpeonosicen ancopumm nocmpoeHus cucmembl
JIOXIIB® ons PI'CHU, ocnosanHoti Ha uebbiuesckom npudaudxcenuu. Ilpusedenvlt pezyrbmamol
8bIUUCIUMENbHBIX dKCnepumenmos. [lokazana s¢hgexmusnocms npeonazaemozo memooa aoanmueHo2o
corcamusa PI'CH.

Knrwouesvie cnoea: pacmpoguvle uzodpaxcenus, adanmusHoe cixcamue OaHHbIX, KOHCMPYKMUBHbLE
Memoowvl popmuposanus 6A3UCHBIX PYHKYUL, OUCAHYUOHHOE 30HOUPOBAHUE 3eMIU, pAcmposvie OaHHbLE
/133, eunepcnexmpanvHuvle pacmpogule uzoopasicenus J133.

Building Recognition in Air and Satellite Photos

D.IL Bulatitskiy', A.K. Buyval®, M.A. Gavrilenkov'
bulatizkydi@mail.ru, alexbuyval@gmail.com, gavrilenkov@umlab.ru
'Bryansk State Technical University, Bryansk, Russia
*Innopolis University, Innopolis, Russia

The paper deals with the algorithms of building recognition in air and satellite photos. The
software implementing building recognition based on convolutional neural networks is described. The
results of experiments on building recognition in pictures of various resolutions and types of buildings
using the developed software are analysed.

Keywords: Earth remote sensing, building recognition in photos, convolutional neural networks,
semantic picture segmentation.

Improving the accuracy of hydrocarbon reserves estimation
based on an integrated approach

D.A. Zavyalov
zda@tpu.ru
Tomsk Polytechnic University, Tomsk, Russia

The paper presents an integrated approach to modeling of hydrocarbon deposits, as well as the
results of its application in oil volume calculation. Such approach involves all available information, as
well as visual analytics, and allows to get a more accurate and reliable distribution of parameters in the
volume of the three-dimensional model due to its adjustment based on actual (historical) information
about the operation of the field.

Keywords: oil and gas field, oil field managing, oil volume calculation, integrated approach,
visual analytics.



BbiGop cepMu KOCMOCHUMKOB 4115l onpeaeneHns AMHaMUKY fieconaTtonornm
C y4eToM 0651a4HOCTN U UCKAXXEeHUWN N306pakeHn Ha OCHOBE AeTeKTopa
KINo4YeBbIX TOYEK

E.O. Tpy6axos, A.O. Tpy6akos, JI.A. Kopoctenés, JI.B Turapes
trubakoveo@gmail.com|trubakovao@gmail.comnigm85@mail.rujtitaryovdv(@mail.ru
bpsAHCKuli rocyaapCTBEHHBIN TEXHUYECKUM YHUBEpCUTET, bpsHCck, Poccust.

Jlucmanyuonnoe 30HOUpoBanue 3eMau U MOHUMOPUHE PA3IUYHBIX AGTeHUll Obll U O0CMAemcs
8adNCHOU 3a0ayell 0Jisl peueHus pasiuyHulx npodiem. QOHoll uz maxkux ooracmetl A611emMcs OnpeoeieHust
Ounamuxu neconamonoeuu. I[lpu smom 6 3a8ucumocmu om pasiudHbIX HAKMOPO8 1eCONamonIocus
MOodcem umMemv Kaxk KpAamKoCPOUHblU, MAK U 00A20CPOUHbIL Xapakmep. HMHnozoa 0nsa onpeoenenus
OUHAMUKU TeCONAMON02Ull HeOOX00UMO AHATUBUPOBAMb CHUMKU CO CNYMHUKA 34 HECKOIbKO Jem. Dmo
BHOCUM C80U OCODEHHOCMU U He NO0360/em BbINOIHUMb MAKOU AHAIU3 8 pYYHOM pedcume. [lpu smom
ABMOMAMU3UPOBAHHbIE MEMOObl CIMAIKUBAIOMCA C NPOOAEMOL BbIAGIEHUS Cepull NPUSOOHbIX CHUMKOB,
KOmopule He 3aKpblmbl 001aKaMul, meHAMU, MYPOYIeHMHOCMbIO, Opyeumu uckaxcenusmu. Knaccuueckue
Memoovl onpedenieHusi 00IAYHOCMU HA OCHOGe Heupocemell Uil peuarowux npasui e ecee0d O0aom
npuemaembslll pe3yibmam, m.K. cama no cebe 0OIAYHOCMb MOdcem UMemb NepUCmbulil Xapakmep uiu
ObIMb  HEe3HAYUMENbHOU 6 pPAMKAX U300pajcenus, HO OO0CMAMOYHO CUTbHOU, umobbl coenams
HEKOPPEKMHbIM AHAIU3 PACCMAmpueaemo2o yyacmka. B cmamve npednacaemcs HO8blll N00X00 OJis
aHanusa u evlbopa U300padceHull Ha 0CHOBe OeMeKMopos KIUesblX MoueK, KOmopvie NO360NAI0N He
onpeodensams 00IAUHOCMb UNU UCKANCEHHBIU YYACMOK, a 8blOpame Uiy Omcesmv me Uu300padxceHus,
KOmMopbvle NO CEOUM XAPAKMEPUCMUKAM OyOym He Npucoousvl Oisi ONpedeieHusi J1ecoOnamonocull.
IIposedennvie dKCnepuUMeHmMbl NOKA3GAU, YMO MOYHOCMbL MAKO20 NO00X00d 6evluie MOU, Umo
ucnoav3ytomes 8 oanuwii momenm 6 I UC na ocnose oemexmopa 061aKos.

Knwouesvie cnosa: oucmanyuonmoe 30HOUPOGAHUE 3eMIU, MOHUMOPUHZ JIeCONAMOOUl,
obpabomka uzodpasicenuil, 0eCKPUNmMopwvl KIoUe8biX Mouex.

Bo3moxHoctu NMC-TtexHonormm B cuctematusaumm cBegeHumn
O KyNnbTypHOM Hacneaumu (Ha npumepe bpsiHckon obnactu)

I'.B. H06aHOB1, P.B. HpOKOl‘II/IH_II/IH2, J.1O. A6aI[OHOBa1, B.A. KpOXI/IHal
lobanov_grigorii@mail.rufart.sobranie@mail.ru|dasha.abadonova.00@mail.ru|lera.krokhina.2000@mail.ru
1DPI'BOY BO «bpsiHckuii rocynapcTBeHHbIM yHUBEpcUTET UM. akaj. M.I" [lerpoBckoroy, bpsiack, P®;
2 ®oup coxpaHeHus KyJabTypHOro Hacneaus «/locrossaue nokonenuit», Mocksa, PD

Ananusupyemcss onvim coz0anusi 6azvl npocmpancmeernvlx OawHvlx (PII[) o Kynvmypuom
Hacneouu bpauckoii obracmu Kak 0CHO8bI NOOOEPHCKU NPUHAMUA PEeUleHUL 8 OP2AHU3AYUU MYPUCTICKO-
peKkpeayuonnol ompacau pecuona. Illpusodsamcs memoouueckue u mexHolo2uyecKue peutenus OJisl
@uszuueckoeo, KOHYENmMyaibHO20 U J0SUHECKO20 YPOBHS NPOEKMUPOBAHUS, 00CYHCOAIOMCA UX HAYYHO-
MemoouyecKue U HOPMAmMuHo-npasosvie ocHosanus. Onucana cmpykmypa u cooepocanue BIIJ] —
JNIeKMPOHHbBIE KAPMbl, CIOU, NPOCMPAHCMBEHHblE U aAMpUOYmMuUsHble XApaKkmepucmuku o0beKmoas.
Ilpusooumcs 0606wénnvie ceedeHUss 0 MemoouKe HaNnOIHeHUss MeMamu4eckux ciloée, npobiemax coopa,
cucmemamuszayuy, euzyanuzayuu oaunvix. O0Ocyscoaemcs poab  PA3HLIX  BUOOE  NPOSPAMMHOZ0
obecneuenus 6 coOope, cucmemamuzayuy U 8U3yaIuU3ayUuL OAHHbIX 0 KYIbMYPHOM Hacieouu Paccmompervl
3a0auu, KOmopvle pewaromcs uiu npeononazaiomcs K peuwenuio Ha ochose BIIJ[: coop ceedenuii o
MecmHocmu OKpyJcaloujeli 00beKm HACaeousl, COpMUPOsKa U SPYNNUPOBKA OAHHbIX, HAYUHO-CHPABOYHOE
kapmoepaguposanue. Iloxazanvl Hanpasienus ucnonavzosanus Bl ¢ pewenuu ompacnegvlx 3aoay u
nepcneKmuesbl pazeumusi Kaxk UH@GOPMAayuoHH020 pecypcd.

Knwueswie cnosa: 6asza npocmpancmeennvix oannwix, I UC-mexnonocuu, unmepaxmusHas Kapma,
KYIbMYpPHOE HACAeoue, R0O0ePHCKA NPUHAMUS YNPAGTIeHYecKux pewenull, bpsnckas ooracmeo.



UHTennekTyanbHbIn popmMaT CXKaToro npeacrtaBneHus LBEeTHbIX
rpachmyecknx n3odpaxxeHumn

JL.LW. Jle6enes, M.C. Bupsicos, B.I1. ' pomoB
lebedev@pmk.unn.rujmix3micha@mail.ru/GVP1941@bk.ru
HHI'Y um. H.W. JloGaueBckoro, yi. YinesHoBa, 10, Huwkuuit HoBropoa, 603005, Poccus

B pabome onucvisaemcs unmennekmyanvhsiii popmam CIFc cocamoeo npedcmasnenus y8emuuix
epaguueckux uzobpascenuti (I'M). Ilpedracaemviti popmam sensiemcs pacuiupenuem 3@P@HeKmusHo2o
dopmama [Fc, b6asupyroweeocs Ha KOppersiyuoOHHO-IKCMPEMAIbHLIX KOHMYPHbIX memooax (KOKM)
PACNO3HABAHUA CUMBOIbHO- MeEKCmosol uHgopmayuu. TexHonoz2us noiyyeHuss Onucanus 6 gopmame
CIFc ocnosana ma oexomnosuyuu ucxoonoeo I'Hl ¢ evidenenuem mekcmogoeo Closi U Yyeemogo2o Clos.
Texcmogulii cou npedcmasien YepHo-oenbiM U300paxdcenuem, NoIy4YeHHbIM 8 pe3yibmame OuHapu3ayuu
obecyseuennoco I'U, u sensemcs mackou nepednezo niaaua. Lleemoesoii ciotl éxkaouaem 3a0HUll NIAH U
yeemosylo ungopmayuro 0 Macke nepeoHe20 HNIAAHA U CHCUMAEMCA C UCNONIb308AHUEM 6Belsilen-
npeobpazosanus. Cocamue meKcmoso2o0 Clos Nocie €20  BeKMOPU3AUUU  OCYUecmeIsaemcs
ogyxkpumepuanvHuim anrzopummom KIOKM 6 pescume camoodyuenus. Boccmarnosnenue uzobpasicenus
ocywecmensaemcss 8 oO6pamuom NopsoKe HA OCHO8e pecmaspayui Kaxcoo2o uz cioes. llpusoosamcs
meopemuyeckoe 0b60cHosanue 3¢pexmusnocmu npeonrazaemozo popmama CIFc 6 cpaguenuu ¢ naubonee
onuskum ananozom DjVu u pesynomamuol sKcnepumenmos Ha MoOenbHuix U peanivhsix yeemmuvix M.

Knrwueswie cnosa: ysemmnoe epaguueckoe uzobpasxicenue, popmam npecmagienus uz00patcerus,
colcamue, meKCcmogulil C10U, 3¢hekmusHocms npeodcmasienus, anleopumm pacno3HA8AHUSL.



reomempu4eckoe modenupoeaHue. KomnbromepHas epaghuka u
obpa3oeaHue

MpumeHeHMe cucTeM aBTOMaTU3UPOBAHHOIO NPOEKTUPOBAHUS U
afaAUTUBHbIX TEXHONIOMM B BOCCTAHOBUTENIbHOW XUpPYpruu.

B.B. Buyk, E.B. Unmonutos, M.M. HoBukos, C.A.UepeOpi10
vnuk@shatura.laser.ru | [c250@mail.ru | novikov@rambler.ru | Svetlana.cherebylo@rambler.ru
HNuctutyT mpobiieM J1a3epHbIX 1 HHPOPMAIIMOHHBIX TexHonoruit PAH —
¢dunnan @enepaabHOro rocy1apcTBEHHOr0 yupexaeHus «DenepaibHblil HAyYHO-UCCIEI0BATEIbCKUI
neHtp «Kpucramnorpadus u poronuka» Poccuiickoii akanemun Hayk», T.11latypa MockoBckoit 06:1., PD

B oaunou pabome 0600ujen onvim uUCnOIb308AHUSL COBPEMEHHBIX MEMOO08 IY4eBol OUASHOCTMUKU
8 COYemaHuu ¢ KOMNbIOMEPHLIMU U MeNleKOMMYHUKAYUOHHBIMU MEXHOI02UAMU NpU NIAHUPOBAHUU
DPEKOHCMPYKMUBHO-80CCIMAHOBUMENbHBIX  ONEpayull 6 HeUpoOXUpypeudeckol u YerroCmHO-TUuYesol
npakmuxe. Coepemennas MmeOuyuHa He CMOUM HA Mecme, OHA NOCMOAHHO pA36UBAemcs U
cosepuencmeyemcs. bnacooaps nosenenuro 6blcoKOMeEXHONO02UUECKOU MEOUYUHbL Ce200HS, BO3MONCHO,
npoBOOUMb CNIOJNCHeUwUe Xupypeuieckue onepayuu u 0ams 4ei08exy, CMOIKHYBUEMYCS C Cepbe3HbIMU
HapyuleHuamu, nPoOoINCUMb OOCMAMOYHO KAYECMEEHHYI0 U NOIHOYeHHYIO Jcuzhb. Coz0anue yugposou
MoOenu, UCNONb3Ysl OaAHHble KOHKPEMHO20 NAYUeHmMd, NPUMeHeHUe KOMNbIOMEPHO20 MOOeNUposanus U
AOOUMUBHBIX MEXHON02ULL CMAN0 HACMOAWUM NPOPLIBOM 60 MHO2UX Hanpasnenuax xupypeuu. Ha
Ce200HAWMNUL 0eHb MAKOU NOOX00 NpU NAAHUPOBAHUU PEKOHCPYKMUBHO-80CCTNAHOBUMENbHBIX Onepayut
Yolce npowten anpodoayuro 80 MHOSUX MEOUYUHCKUX VUPEHCOeHUL U BHOCUM 3HAYUMENbHLIU 6KIA0 8
passumue cospemeHHoOU MeOUYyUHbl.

Knrwouesvie cnosa: cnupanvhas komnslomepHas momozpagus, yugposas mooenb, KOMNbIOMEPHOE
mooenuposanue, CAS-mexnonocuu, adoumueuvie mexHoIO02UU, JA3EpHAs  Cmepeoaumozpadus
80CCMAHOBUMENbHAS XUPYPSUU.

AnnpokcumMauus reomeTpuyeckux 06 eKToB MHOroMepHOro NPOCTPaHCcTBa C
NOMOLLLIO AYr KPUBLIX, MPOXOAALIMX Yepe3 Hanepépn 3afgaHHble TOYKN

E.B. KOHOHaHKHﬁl, C. PotkoB®
e.v.konopatskiy@mail.ru[rotkovs@mail.ru
' TouGacckast HalMOHAIBHAS AKAEMUS CTPOUTEIIBCTBA H ApXUTEKTYPbI
2HH>Ker0p0/:[01<I/H71 TrOCYIapCTBEHHBIA APXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCUTET

B pabome uznorcenvl 0cHoGHblE UOeU ANNPOKCUMAYUU 2e0MEMPUIECKUX 00BEKMO8 MHO2OMEPHO20
NPOCMPAHCMBA C NOMOWbIO 0y2 aneedpauUlecKux Kpusblx, Npoxooawux yepes Hanepéo 3a0anHvle MmouKu,
Komopas 3aknouaemcsi 6 caeoyiouem. Dopmupyemcs cneyuanrvhdas cemsv mMoueK, pPazmMepHOCmbvlo Ha
eOUHUYY MeHble pPAaZMEepHOCMU NPOCMPAHCMBAd, 8 KOMOPOM DACHONA2AemCs  MOOenupyemblli
eeomempuyeckull 06vekm. Yuumuoigas ocobvie coUCmaa 0ye aneeopauyeckux KpUugblx, NpoXooawux yepes
Hanepéo 3a0aHHble MOYKU, YCMAHABIUBAEMCS JNUHEUHAS 3A8UCUMOCTMb MeXHCOy napamempamu
2eomMempuiecko20 00vekma u Gaxmopamu GIUAHUSA, COOMEEMCMEYIOWUMU OCAM 2100ANbHOU CUCTIEeMbl
Koopounam. Jlanee 6 y31ax cemu GbIYUCIAIOMCA MaKue 3HAYeHUs @OYHKYUU OMKIUKA, KOmopbvle
obecneuugarom MUHUMANbHOE 3HAYEHUe K8aopamuuHou @yHKkyuu Heeasku. Illpednoscennviti cnocob
no36onsiem  8bINOIHUML 0000WeHue Memood HAUMEHbUUX K8a0pamos 6 CHOpPOHY VBelUyueHUs
PAa3ZMepHOCMU NPOCMPAHCMBA U, COOMEEMCMBEHHO, KOIUYECBA UCCIe0)yeMblX QaKmopos, GIUAOuUX Ha
DYHKYUIO OMKIUKA, YMO OCOOEHHO BAJHCHO OJisl MOOEIUPOBAHUS U ONMUMUSAYUU MHO20DAKMOPHBIX
npoyeccos u s61eHUl.

Knrouesvie cnosa: annpoxcumayus, ceomempuyeckuii 00beKm, MHO20MepHOe NPOCMPAHCHIBO,
dyea aneebpauieckoli Kpugou, omceKk no8epxXHOCmuU OMKIUKA, 2UNEPNOBEPXHOCb OMKIUKA.



Pacno3HaBaHMe KOMMOHEHT CBA3HOCTU B 3afa4e BOCCTAaHOBIEHUSA
TpexXxMepHOU MoAeNnu No NPOEKLMOHHLIM N300paXXeHUAM

H. XKununa, T. Momkosa, C. Pomenckuit, C. Potkos, B. Tiopuna
zhilina@nngasu.ru
Huxeropoackuii rocyapCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIIBHBINA YHUBEPCUTET

B Oaunoti cmamve paccmampusaemcs 00un u3 cnocoboe peuieHus 3a0ayu pacno3HABAHUsL
KOMNOHEHM C8AZHOCMU U300padxceHuti Ha noje uepmedice 8 npobieme CUHMe3ad MpexmepHoU MOOeu.
3aoaua sensemcs ¢pacmenmom UHDOPMAYUOHHOU MEXHONIO2UU O0OPAOOMKU APXUBOE UEPMENCHO-
KOHCMPYKMOPCKOU U MEXHON02UHEeCKOU OOKYMEHMAayuu Ha OYMANCHBIX HOCUMESX.

Knroueeswie cnoea: epag, komnonenmol c8a3HOCMU, NPOEKYUU, YePmMedic, KAPKACHASL MOOEb.

NMpobnema HeOQ4HO3HAYHOCTU B 3aa4Ye CUHTEe3a KapKkaCHOW MoAenu oobekTa
No TEXHUYECKOMY YepTexy

B. Twpuna, C. Potrkos, T. MomkoBa, M. Jlarynosa
55555 73(@mail.rujrotkovs@mail.ru
Huxeropoackuii rocyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIILHBINA YHUBEPCUTET

Om noaHomsl UCNONL308AHUSL KIACCO8 2pAPuyecKoll uHpopmayuy, Ucnoib3yemol Oas cuHmesa
3D-mo0enu obvekma no MexHu4yecKoMy uYepmedncy, 3d6UCUM YPOBEHb Kauecmea KApKACHOU MOOeil,
NOIYYEHHOU HA NepeoM dmane peuleHusi 3a0adu 80CCMAHO8IeHUs 00pa3a Heniocko2o oovekma. B mex
cayuasnx, Koz20a uepmedtc OOCMAMOYHO NPOCM U NO3BOJSAEm CYUMbIGAMb NOAHVIO UHpoOpmMayuro 06
obveKme CywecmeayrowumMu npoyedypamu asmomamuieckoeo "umenus uepmedica’, ecmov 803MONCHOCHIb
80CCMAHABIUBAMb KAPKACHBLE MOOENU, NOIHOCMbIO COOMBEMCMBYIouUe CUHmMe3upyemomy obvekmy. Hx
MOJICHO CPA3y UCNONBL308AMb 01 OAIbHeluuux npeoopasosanuii 8 opyeue munvt 3D-moodeneu. Taxue
KapKacHvle MoOenu Xapakmepuzyiomcs mem, 4mo 6ce 8epuluHbl U peopa, exoosaujue 6 ux Cmpykmypy,
NPUHAONENHCAm NOBEPXHOCMU UCKOMO20 00vekma u 3adarom KiemouHnoe pazouenue mena. Ho @
OONbLUWUHCINGE NPAKMUYECKUX Cyuaes, Koeda Mooenupyemvle 00beKmbl COOMBEenmCcmeyom peaibHblM
U30enUAM U UX MEXHUYECKUL Yepmedc HACbIWeH MmpyoHODopmMatuzyemol uHgopmayuetl, 8 cmpyKkmype
KApKACHbIX MoOeell, NOCMPOEHHbIX N0 CMAHOAPMHBIM NPOYEOYPAM, 8 CUNY PA0a 0ObEKMUBHBIX NPUYUH
NOABNAIOMCS  JIOJCHbIE  2eOMempuiecKue JleMeHmyl, m.e. makue, KOmopvle OMCYMCmEYiom Ha
nosepxHocmu  uckomoeo 3D obwvexma. Omo npusooum K HEOOHO3HAYHOCMU B0CCMAHOBIECHUS
COUHCMBEHHOU KAPKACHOU MOOenu, COOmeemcmeaywel 00vbeKkmy, 3d0aHHOMY HA MeXHUYECKOM
uepmedice, u mpedoyem paspabomxu npoyeodyp, NO380NAIOUWUX U30EHCANb MHOHCECHBEHHOCU PEUEHU.

Knrwuesvie cnosa: ceomempuueckoe MoOenuposanue, MexHU4eCcKutl Yyepmestc, Opmo2OHAIbHbIE
NpoeKyul, KapKACHAsl MOOEib, JTONHCHblE 2e0MeMPUiecKue d1eMeHmyl, SPAHUYHASL MOOEeb.

BHepapeHue cpencTB aBTOMaTU4ECKOM NPOBEPKU peLUeHUN KOHCTPYKTUBHbIX
3agad uHxeHepHou reometpum B CAD-cucremy

A. boiikos, A. demoToB
albophx@mail.rulfams@kig.ispu.ru
HBaHOBCKMIA rOCY1apCTBEHHBIN YHEPTETUUECKUN YHUBEPCUTET

Ilpeonazaemcs mooenv 83auUMOO0eNuCmeusi UHCIMPYMEHMO8 A8MOMAMUYECKOU NPOBEPKU pelleHUll
KoncmpykmugHolx 3a0ay ¢ CAD-cucmemoti. Paccmampusaromes 6o3modchocmu cucmemul « Komnac-3Dy»
0151 6HeOpeHUs 6HewHUX MoOyiel U npozpammuvie unmepgeticol cucmemvl. Ilokasvieaemcs cozoauue
uHcmpymenma OJisl NPOGEPKU peuteHull 2paguueckux 3aday u e2o ucnoavzosauue 8 CAD-cucmeme
«Komnac-3Dy.

Knwuesvie  cnosa: CAD-cucmempbl, asmomMamu3upoBaHHas — NpoeepKa  uepmedcel,
A6MOMAMU3UPOBAHHASL NPOBEPKA INEKMPOHHBIX MO-0efell, KOHCMPYKMUGHble 3a0aul UHIHCEHEPHOLU
eeomempuu, CAD-cucmemvol 8 obpazosanuu.



KomnbromepHas epaghuka, ceemomexHuka u ousalH

OueHka KayecTBa OCBeLUeHUS No APKOCTHOMU ¢hpoTorpachmm n
CUHTE3MPOBaAHHOMY M300paXXeHUI0 TPEXMEePHOU CLEHbI

B.II. bynak, B.C. Xentos, B.JI. Yembaes, T.B. Memkora
budakvp@mpei.ru | zheltov@list.ru | chembervint@gmail.com | tvmesh@mail.ru
Kadeapa cBeToTexHukH, HanmoHansHbIN HccienoBaTenbckuii yauBepeuter «MOW», Mocksa, Poccus

B cmamve paccmampueaemcs 3KcnepumMenm 6 MOCKOBCKOM Memponoaumene no anpooayuu
HOB020 Kpumepus Kauecmea oOc8ewjeHuss Ha ocHoge pacnpeldeneHus spkocmu. llokazana evicokas
KOppenayus pe3yibmamos, NOJNYYeHHbIX HAOII00amensIMu U pacCuumanHblX ¢ NOMOUbIO HOB020 Kpumepus
Kauyecmea. [{na psaoa cmaumyutl Cmpoumcs mpexmepHas Mooelb, U NPo8OOUMCS pacdem Kpumepus no
moodenu. B cmamve Oenaemcs 6vb1600 0 NPUMEHUMOCMU KpUmepusi Kaiecmea K OYeHKe Kauecmed
oceeuyetusl.

Knrwoueswie cnosa: kauecmeo oceewenus, ApKocmo, ypasHeHue 2100ai1bH020 0C8eUeHUS.

The Model of Reflective Surface based on The Scattering Layer with Diffuse
Substrate and Randomly Rough Fresnel Boundary

V.P. Budak, A.V. Grimailo
BudakVP@gmail.com|GrimailoAV@gmail.com
National Research University “Moscow Power Engineering Institute”, Moscow, Russia

In this article, we describe the mathematical model of the reflective surface as a scattering layer
with the diffuse substrate and randomly rough Fresnel boundary. This model opens the way for a
physically correct description of the light reflection processes with polarization account and hence
enables engineers and designers to obtain much more precise results in their work. The algorithm of
Fresnel boundary modeling based on the method of mathematical expectations reduces calculation time
by constructing the randomly rough surface only at the ray trajectory nodes instead of constructing
realizations of a random field. As a part of the complete reflective surface model, the algorithm made it
able for us to model the effect of the average lens emergence.

Keywords: mathematical model, reflection, refraction, polarization, reflective surface, light
scattering.

Modelling of flexible elements

E.V. Afonina, M.N. Levaya, L.S. Levy
cvetelena@rambler.ru/mlevaya@mail.ruji-levyy@mail.ru
Bryansk State Technical University, Bryansk, Russia

Flexible elements are used for modeling of various hawsers, chains, ropes, tail-ropes and other
elements in the programmes of simulation. Depending on a current task a set of requirements necessary
for a flexible element modeling is formulated. The article presents two methods of rope, wire, cable
designing in computer games programming environment Unity3D based on the use of primitive objects.
The standard design method grounded in hinge joints employment is considered. The disadvantages of a
standard method are noted and two new methods of modeling are offered. The developed methods
consider the requirements necessary for the solution of the task at hand, they include the reality of a
scene, the interaction with surrounding objects, the possibility to specify the function of a natural sag.
Two methods of modeling are compared taking into account the implementation area of programs, the



reflection of physical and geometrical properties of modelled entity and the reality of a scene. Both
methods meet specified requirements, however it is expedient to use one of the methods for mobile scenes,
such as games, exercise machines, simulators of processes, while the other fits better for static
programmes.

Keywords: 3D modeling, computer graphics, flexible elements, ropes, cables, wires.

Modern methods of usability engineering of user interface for Web-oriented
environment.

A.A. Kuzmenko, A.V. Avercenkov, V.A. Schkaberin
alex-rf-32(@yandex.ru | mahar@mail.ru| vashkaberin@yandex.ru
Bryansk State Technical University, Bryansk, Russian Federation

Annotation. The article discusses methods and tools applied for wireframing of web-environment
usability engineering. Modern approaches used for wireframing via web service moqups.com. are
considered.

In today's world, people have to spend a lot of time at the computer therefore an important factor
in the user's work with the software becomes human-machine interaction. Web-interface design taking
into account all the ergonomic standards is able to reduce stress and fatigue of users as well as to
improve the quality of work and satisfaction.

Keywords: user interface, web-wireframing, prototyping.

Ergonomic adjustments of a website due to changes in preferences and
mechanisms of information perception by people

V.V. Evenko, A.A. Puzacheva, D. Belikova
v.v.evenko@gmail.com|puzachevaaa@mail.ru|diana.belikova@yandex.ru
Bryansk State Technical University, Bryansk, Russian Federation

The article discusses the significance of changes in personal preferences and user information
perception mechanisms to adjust the requirements for the appearance of information providing objects.
An information model is proposed and mathematically described to evaluate the main indicators of
information object attractiveness. A method of assessing users’ personal preferences, which has been
tested on the target audience of company websites, is considered. Conclusions have been made about the
necessity to adjust the requirements for website ergonomics.

Keywords: perception mechanisms, website ergonomics, information model, information object,
methodology, target audience.

Image Colorization

D.M. Mikhalina, A.A. Kuzmenko, K.V. Dergachev, V.A. Shkaberin
mikhalinadasha97@gmail.com | alex-rf-32@yandex.ru | kv.dergachev(@gmail.com | vash@tu-bryansk.ru
Bryansk State Technical University, Bryansk, Russian Federation

The article discusses one of the latest ways to colorize a black and white image using deep
learning methods.

For colorization, a convolutional neural network with a large number of layers (Deep
convolutional) is used, the architecture of which includes a ResNet model. This model was pre-trained on
images of the ImageNet dataset.

A neural network receives a black and white image and returns a colorized color. Since, due to the
characteristics of ResNet, an input multiple of 255 is received, a program was written that, using frames,
enlarges the image for the required size.



During the operation of the neural network, the CIE Lab color model is used, which allows to
separate the black and white component of the image from the color.

For training the neural network, the Place 365 dataset was used, containing 365 different classes,
such as animals, landscape elements, people, and so on.

The training was carried out on the Nvidia GTX 1080 video card.

The result was a trained neural network capable of colorizing images of any size and format. As
example we had a speed of 0.08 seconds and an image of 256 by 256 pixels in size. In connection with the
concept of the dataset used for training, the resulting model is focused on the recognition of natural
landscapes and urban areas.

Keywords: ResNet, convolutional neural network, CIE Lab, Place 365, image colorizing.

Implementation of algorithms of image analysis in the software package
ColourUnique PRO with the aim of increasing the accuracy of classification
types individuals

I.S. Tarasoval, A.V. Chechinl, V.V. Andreev®
tar06@list.ru|chechin-a@yandex.ru|vyach.andreev@mail.ru
'Nizhny Novgorod State University of Architecture and Civil Engineering, Nizhny Novgorod, Russia;
*Nizhny Novgorod state technical university n. a. R.E. Alekseev, Nizhniy Novgorod, Russia

This paper considers the possibilities and prospects of the software complex ColourUnique Pro as
a tool for automating the testing methodology "Associative color space"© and improving the accuracy of
the classification of test forms, which is a colour images.

Keywords: career guidance, software package, optimization, analysis, classification, matrix,
colour.

KomnnekcHoe pelwieHMe npodnemMbl pa3BUTUA M300pa3uTesibHbIX HaBbIKOB
C NoOMOLWbI0 ANAAKTUYECKOro obopyanoBaHuaA

E.B. BCXTepl, B.IO. Pa,I[‘ICHKOZ, T. . Kasakosa'
vehter@tpu.rulart@tomsk-7.rulk.t.d2@mail.ru
'"ToMcknil TonmTexHnYeCKHit yHUBEpcHTET, T. ToMck, Poccust
zMyHI/ILII/IHaJIBHOC OIOKETHOE YUPEXKIEHUE TOTOTHUTEIBHOTO 00pa3oBanus «llIkoma uckyccTs»

B cmampve ¢ yenvto KOMNIEKCHO20 peuteHus npoodiembl pazeumusi U300pa3umenbHblX HA8blIKO8 Ha
Ha4anbHoOM 3mane o0yuYeHus CmyOeHmOo8-OU3aUHepos npediazaemcs UCNOIb3068aHUe pa3pabdomManHO20
asmopamu  OUOAKMUYECKo20 KOMNIEKCa OJisk MOPGON0SUHEeCKO20 AHANU3A, BKIIOYAIUWe20 HA2TA0HOe
oudakmuyeckoe 000pyoosanue u MyIbmumMeoulinvil Komniekm. Oxapaxmepu3osanvl mpebo6anusl,
Komopbvle OO0JNCeH YUUMbl8amv OUu3auHep npu NPoeKmuposanuu OUOAKMu4ecKkoco 000py008aHusi.
IIpeocmasneno onucanue cmpykmypol OUOAKMUYECKO20 060PYO08AHUA U MYTbMUMEOULIHO20 KOMNIEKMA.
IIpeonooicenvl sapuanmol pabomol ¢ d1eMeHMamu OUOAKMULECKO20 KOMNIEKCA OJisi MOPPOI02ULecKo2o
ananusa.

Knwuesvle cnosa: npomviulieHHwili OU3QiH, U300pA3UMENbHbIE HABBIKU, OUOAKMUYECKUE
cpeocmea, Myrbmumeoulinvie cpeocmaa 00yyeHuss, MOphOI0CULECKUL AHANU3.



PopmMMpoBaHUE IProHOMUYECKUX TPeOOBaHUN K NPOEKTUPOBAHUIO ObITOBbIX
KYXOHHbIX npnbéopoB

M.A. Bukynoga, FO.I1. XmeneBckuii
mascha.vikulova@yandex.rujhmelevskiy@tpu.ru
ToMckuli MONMUTEXHUYECKUN YHUBEPCUTET, I. Tomck, Poccus

B nacmosiwyee epems Ovimosvie npuboOpvl CmMaiu HeOMveMIeMOU YACMbIO OKPYICarouell cpeobl
yenogexa. [losmomy ¢popma écex snemenmos 66iMoOBbIX NPUOOPOE VONIHCHA ObIMb YOOOHOU U OE30NACHO
6 ucnoavzoseanuu. Oonaxo, ne cywecmseyem ['OCTos, Hopmamueos u mpebosanuti, Komopvie Obl
PENaMEeHMUPOBANU  IP2OHOMUKY — Oblmosvblx  npubopos. B Oanmoli  pabome Ha  OcHose
AHMPONOMEMPUUECKUX OAHHBIX ONpedeNeHbl OCHOBHblEe pA3Mepbl U NApamempvl PYYKu YCMmpoUucmea,
nawenu YnpasieHus u NioCKOcmell, ¢ KOMOPbIMU 63auMoOeticmeyem noiv3ogamens. JanHblll Memoo
Modicem Oblmb UCNONIL308AH OJI51 1H0O020 MUNA YCMPOoUcCms.

Knrwoueswie cnosa: spzonomura, bbimossie npubopwvl, aHMponomempusl, NPOMbLULIEHHbII OU3ALH

BuoHunyecknn meton opmoobpa3oBaHUA KaK cnocoob pewweHns npoodnemsbl
BU3yaribHOW 3KOJIOrMU ropoackomn cpenbl

B.B. IOpukos, E.M. JlaBbi10Ba
yurikovvladislav@yandex.ru | davydova@tpu.ru
Tomckuii MOIUTEXHUYECKUH yHUBEpcUTeT, Tomck, Poccus

B cmamve usnosicena npodnrema 6u3yanvHol 3KON02UU 20POOCKOU cpedbl, a MaKice NPeonoNtceH
Memoo peuteHus O0AHHOU NPoOIeMbl NOCPEOCMBOM UCHONb308AHUL DUOHULECKO20 (POPpMOOOPA3068aAHUs HA
npumepe co30aHus KOHYenyuu pekpeayuoHHOU 30Hbl.

Knrwouesvie cnosa: suzyanvhas 3K0n102us, OUOHUKA, OU3ALH, PEKPeayUuoOHHAs 30HA.

OdeTckas KHMXXHaA UNNICTPaLMs Kak cCnoco6 KOMMYHUKaL UK

A.Jl. ®anpiruna, 10.C. Pusen
adf4@tpu.rujyulja_vit@tpu.ru
ToMckuli MONMUTEXHUYECKUN YHUBEPCUTET, I. Tomck, Poccus

Cmamus nocésweHa 0cooenHoCmam co30aHus 0emcKol KHUNCHOU UITIOCMPAYUL.
Knwouesvie cnosa: uzobpadxicenue, uiniocmpayus, KHued, OemcKdas aumepamypd, 6U3ValbHAsL
KOMMYHUKAYUSL.

MpoekTMpoBaHue 060NOUYKN KOMMNBLIOTEPHOIO MaHMUNYNsATOpa
C Ucnonb3oBaHMEeM MeToAa 3KCNEePTHOM OLeHKU

JL.YO. TkaueBa, FO.I1. XmeneBckuii
leleika26@mail.ru/hmelevskiy@tpu.ru
ToMCKUI TOTUTEXHUYECKUN YHUBEPCUTET, T. ToMck, Poccust

B pabome onucana npobrema HeKoMpOPMHO20 UCNOIb308AHUS KOMNLIOMEPHO20 MAHUNYAAMOPA,
OCHOBAHHASL HA  PA3IUYHBIX DPCOHOMUYECKUX NoKazamensax y noav3oeameneu. Kpome moeo,
paccmampusaemcs.  GIUAHUE HPUHYUNOG BOCHPUSMUSL HA 6bl00p 00bekma Yy HNOMEHYUATbHO20
noavsosamens. Ilposedeno ucciedosanue, HanpasieHHoe HA peuleHue NpooiemMbl ¢ NOMOUDBIO Memood
9KCNEPMHBIX OYEHOK U UCNONb308AHUEe NOJYUEHHOU UHGOpMayuu npu npoeKmuposanuu om OaHHO20
smana.

Knrouesvie cnoea: komnviomepHulll MAHURYAAMOP, KOMNbIOMEPHASL Mblidb, MmO IKCHEePMHbIX
OYEHOK.



Busyanusauusa nHpopmauum nocpeactesom nHdorpapmku

E.B. Anamkuna, FO.C. Pusen
katena anashkina@mail.rulyulja_vit@tpu.ru
ToMckuli MONUTEXHUYECKUN YHUBEPCUTET, I. Tomck, Poccus

Cmamvs noceéawjena npumeHeHuro UHGOSpAPUKU KAK O00HO20 U3 Memooos8 GU3YAIU3AYUU
uHpopmayuu U 603MOACHOCMU GIUAHUS HA BHUMAHUE AYOUMOPUL.

Knrouesvie cnoea: xongepenyus, xomnwvlomepuas 2paguka, uHgozpaguka, eusyaruzayus,
gocnpusimue, K1unogoe MulileHue.

TecTnpoBaHue ocBeLEeHNA NPOEKTUPYEMOro o6bLeKkTa B NporpaMmMHOMn cpeae
C Y4EeTOM pasfinyHbIX YCIIOBUMA

H.C. Kankeesa, E.M. JlaBpinoBa
natasha.kank@gmail.com|davydova@tpu.ru
ToMckuli MONUTEXHUYECKUN YHUBEPCUTET, I. Tomck, Poccus

B oannoti cmamoe paccmomper npoyecc CO30aHUSA YHUKAJIbHO2O0 C6EMUTIbHUKA ((CuprOHuﬂ)), 6
Komopom ovina PEeAIU306AHA BO3MOINCHOCMb pelcylupoeKU ceemda. A maxkoice 7’lp06€()€H0 mecmuposarnue
oceeujeHHocmu OAHHO20 CBEMUNbHUKA.

Knrouegwle cnosa: ceemunvruk, pe2yiuposka ceema, ceemosou ousair, DIALux

HeTtckasa urpywka «J1abnpuHT» ans geten 6-7 net Kak cnocob
MHTENNEeKTyarlbHOro pa3BuTusa pebeHka

E.E. Kozauenko, E.M. [laBbinoBa, T.C. Xpyinb, FO.I1. XmeneBckuit
eek12101995@gmail.com|davydova@tpu.ru | hts@tpu.ru| hmelevskiy@tpu.ru
Tomckuii MOIUTEXHUYECKUH yHUBEpcUTeT, Tomck, Poccus

B cmamve paccmampusaemcs npobiema Ovicmpotl nomepu unmepeca pebeHka K uepyuke u ee
pewienuss nymem CO30aHUs UHMENIEKMYANbHOU USPYWKU, OCHOBAHHOU HA U3YYEHUU HAYKU —
nabupunmonozuu. /[na pazpabomku Kopnyca Ovlil NPUMEHeH Memoo Xy00HCeCmMBEHHO20 NPOEKMUPOBAHUS,
cucmema 1adUpuHmMo8 paspabomana Ha 0cHoOge mMemooa ppaxmanbHozo oepesa. Ha dannom smane Ovin
paspaboman 00ur Komniekm 6apabanos ¢ 1abupurmamu, HO MaxK Kax uoes uepyuwku 3aKiodaemcs 6
NPOOONHCUMENLHOU  IKCHAYAMAYUY, NOOpA3YMe8aemcs paspadomra ewe HeCKOIbKUX KOMNIEeKMOo8
0apabanos ¢ pasHvLIMU YPOBHAMU CAOICHOCMAMU NPOX0odHcOeHull 1abupunmos (om 9-10, om 11-12 nem),
maxkum obpazom uepyuwika «Jlabupunmy pacmém emecme ¢ peOEHKOM.

Knrwueswie cnosa: nadbupunmol, 0emcKkas uepyuwkda, OU3ati, UHMeIeKmyaibHoe pa3sumue.

Cneuundumka ncnonb3oBaHne 6MoHM4YeCcKux hopm Npu NPOEKTUPOBaAHUMU
NOPTAaTUBHON KOJTOHKMU

A.A. Pynunckas, FO.I1. XmeneBckuii
Aar52@tpu.ru
ToMCKUI TOTUTEXHUYECKUN YHUBEPCUTET, T. ToMck, Poccust

B oannoui cmamve onucvliéaemcs nodsmantoe co30auue KOpnyca NOPMAmMUSHO20 MY3bIKAIbHO2O0
yempoucmea (om 0030pa ananoeos 00 cozoanus 3D euzyanuzayuu) ¢ nomMowwbro UCNONL30BAHUSA
OUoOHUYeCK020 MemoOa NpoeKmupoanus. A makdce ONUCHIBAETNCA BANCHOCMb MAKMUILHO20 U
3PUMENbHO20 6OCNPUAMUSL NPU UCTIONb308AHUU NOPMAMUBHOU KOJIOHKU NOIb308AMENEM.

Knroueswvie cnosa: 6MOHMKCZ, nopmamueHasd KOJIOHKA, 39pPcOHOMUKA, 6U3YATbHOE e60ocnpusimue,
maxKmujlbHoe socnpusimue.



Oco6eHHOCTU NPOEKTUPOBAHUA AETCKUX UFPOBbLIX KOMIMIIEKCOB

A.A. IlaBnoBa, E.B. Bextep
aap79@tpu.ru|vehter@tpu.ru
ToMCKUI TOTUTEXHUYECKUN YHUBEPCUTET, T. ToMck, Poccust

B oannoii cmamve paccmompenvt 0COOEHHOCMU OU3AUH- NPOEKMUPOBAHUS OENCKO20 USPOBOO
000py0osanus, @ Makce OCHOGHblE dmanvl npoekmuposanus. Kpome moeo, 6viia npeodnodicena
VAPOWEHHASE MEMOOUYECKAsl KOHYenyus Kiaccugurxayuu 6 eude 2papogoii Mooenu, Komopas 6blcmynaid
Dbl 6CNOMO2AMENbHOU Meopemuyeckoll Oa30ll npu RPOEKMUPOBAHUU OENCKUX USPOBBIX NILOWAOOK.

Kniouesvie cnosa: ocobennocmu  npoekmuposanus, —O0emckoe —uepogoe  0bopyoosamue,
Kraccugpuxayus, 2pagosas mooenv, KOHYenyus,, OU3AUH-NPOEKMUPOBAHUE.

Ucnonb3oBaHue 6MOHNYECKOro o6pasa B NPOEKTUPOBAHMUUN OETCKUX caHeu
Kak Han6onee BU3yarnbHO KOM(OPTHOro

A H.T'otuna, FO.I1. XMeneBckuii
gotina.ancka@yandex.ru/hmelevskiy@tpu.ru
ToMCKUI MTOTUTEXHUYECKUN YHUBEPCUTET, T. ToMck, Poccust

Hannas cmamvs noceéawena obpasa 6vlO0p Ouonuueckoco obpasa Kaxk Haubosee BU3VaibHO
npueiekamenbHo2o. B cmamve Oviiu cghopmuposanvl smanvt OUOHUUECKO20 NPOEKMUPOBAHU OeMCKUX
camueli 8 COOMBEMCMBUU C KPUMEPUAMU ICMEMUKU U IP2OHOMUKU, KOMOpble MO2YM OblMb UCHOIb30BAHbL
07151 NPOEKMUPOBAHUSL NOOOOHBIX 0OBLEKMOE.

Knrouesvie cnosa: oOuonuyeckuii obpas, OemcKue CaHu, Kpumepuii 3p2OHOMUKU, KpUmeputi
acmemuku, oopas.



Aemomamus3auyusi NPoeKmMupo8aHuUsi, mMpeHaXkepbl U CUMYJIIMOPbI

Formalization of low-frequency rectangular electrical connectors design
method

V.I. Averchenkov, A.V. Viluykha, M.Yu. Rytov
aver@tu-bryansk.rujalex-viluha@yandex.ru| rmy@tu-bryansk.ru
Bryansk State Technical University, Bryansk, Russia

The article deals with the general design and production tendencies of electrical connectors. The
authors describe design stages. As a result of analysing new concept of electrical connectors CAD/CAE-

system is proposed.
Keywords: rectangular electrical connectors, CAD, design, design stages, CAD algorithms.

Multilevel functional-logic models in 3D-simulators of electrical equipment

A.L. Safonov, D.I. Kopeliovich
safonoval@yandex.ru | dkopeliovich@rambler.ru
Bryansk State Technical University, Bryansk, Russian Federation

At present, much attention is paid to the training of specialists who operate at responsible and
hazardous industries, using various types of benches and simulators. A special place among them is
occupied by three-dimensional computer simulators, which are characterized by low cost and sufficient
quality of training. The paper presents an approach to developing an integrated control system for
computer simulators, its functional chart is proposed. In this work, the problem of modeling complex
technical systems taking into account the criteria of complete and realistic modeling and performance is
specially noted. There is also an approach to constructing simulators with variable technical object
models depending on the target and with a given level of detail. The results of the work were tested in the
development of simulators of electrical equipment.

Keywords: computer simulators, computer graphics, specialist training, complex technical
Systems.

HoBas chopmyna HaxoxaeHUs NPUOSINKEHHOro pacCTosIHMUA B 3afaye
noadbopa HesABHbIX anrebpanvyeckux MHoroo6pasum

M.B. l'onuaposa, A.}O. Yremien
m.goncharova@spbu.ruja.uteshev@spbu.ru
Cankr-IlerepOyprckuii rocypapcTBeHHbli yHuBepceuteT, Cankt-IlerepOypr, Poccus

B pabome onucano npumenenue HOB0U oOPMYIbl HAXONHCOCHUS NPUOTIUNCEHHO2O PACCMOAHUL OM
MOUKU 00 aneedpautecKko20 MHO2000pa3us 6 2eoMempuieckom hnooxooe K noobopy Kpuewvix u
PEKOHCMPYKYUU NOBEPXHOCTEL ¢ NOMOUBIO HEABHBIX A12eOPAUeCcKUX MHO2000pAa3Uil.

Knwuesvie cnosa: paccmosnue, npubIuUMNCeHHOE pacCMoOsHUe, HesAeHvle ancebpaudecKue
MH02000pa3us, n00OOp KpUBbIX U NOBEPXHOCMELL.



K nogaBneHuro uenoyek CKpyriieHum npm noMoLLu ansepoBbIX oOnepaTopos
M OTKPbLITOro siapa reoMeTpmuyeckoro moaenmpoBaHus

C.E. Cnsannes, B.E. Typnanos
sergey.slyadnev@gmail.com
Hwxeropozackuii rocynapcrBensiit yausepcutet um. H.M.Jlo6auesckoro (HHI'Y)

Onucana npoyedypa ynpowenusi CAD-moo0eneu nymem pacno3Hasanus u no0asieHusi HeKomopbulx
munog ckpyenenuii u ux yenovex. Ilpeonrazaemulii memoo ocHogawn Ha siliepogvix onepamopax KEV, KEF
u KFMV, peanuzosannvix Ha 6aze 2eomempuuecko2o 50pd € OMKPbIMbIMU UCXOOHBIMU KOOAMU.
Ynpowenue 3aodeiticmeyem oOsea smana, a umeHHO, pACNO3HAAHUE CKPY2IeHUU U UX HOOABNeHUe ¢
eapanmueti mMonoi02u4eckou U 2eomempuyeckou yerocmuocmu pesyromama. OnucauHvlli Nn00xXo0
OpUEHMUPOBAH HA UCNONIL30BAHUE 8 ABMOMAMUYECKOM pexcume, NPeobaBIAIouieM GblcoKUe mpedo8anus
K HaoexcnHocmu aneopumma. Kunouesvimu ceoticmeamu  paspabomanno2o nooxooa  AGIANOMCA
HA0eNHCHOCMb,  NPeoCKa3yemocms — pe3yibmama U pacuupsaemas —apxumekmypd, OOnyCKarowds
0obasneHue HOBbIX MONONOSUYECKUX Cllyyaes 0e3 UBMEHeHUs OCHOBHOU Npoyedypvl YHPOUEHUS.
Pacnosnaseanue cocmoum 6 nocmpoenuu epagha cmexncHocmu 2cpaneli U HACLIUWEHUU e20 Y3108
ampubymamu, CoO0epIcaumMy UHGoOpMayuo 0 munax pedep, ux ceouUcmeax u npeonoiazaemvix 8uoax
ckpyenenull. Ha smane nooasnenus, ancopumm umepamueHo HPOXOOum epag cmexcHocmu epauell,
dopmupya yenouxku ckpyenreHutl. [[ns Kaxcoou 2panu 8 Yenouke OCyujecCmensiemcs: pacno3HagaHue
JIOKANIbHOU TMONOJI02UYECKOU CUmyayuu, onpeoenauel cnocod nooasieHuss 6 MepMUHax S1eposvix
onepamopos. Aneopumm Mmodxcem Ovlmb pacuiupen nymem 000agNeHuss O0ecKpunmopog8 HOBbIX
monoaocudeckux cumyayuti. Ilocie npumeneHnus dUIEPOBLIX ONEPAMOPO8 3ampoHymwvie pedpa
nepecmpaugaromcs 01 NOAY4eHUs. 2eOMeMmpUiecKu KOPpeKmHo20 2panuyHo20 npeoCcmagieHus.

Knrwueevle cnosa: nooasnenue ckpyenenuu, ynpoweHue CAD-mooenu, ceomempuyeckoe
MoOenuposanue, npsamMoe pedaKmuposanue, pacno3Ha8aHue KOHCMpYKmuenvlx snemenmos, Analysis Situs,
OpenCascade.

O reomeTpUyeCcKOM MoaeNIMpPOBaHUM NOBEPXHOCTEN CKPYrneHus

A.A. JlamnnoBa
ladilova@ascon.ru
C3 /1 J1a6c, Komomua, Poccus

Hannas paboma nocesujena 0OHOU U3 CAMBIX CLONCHBIX MEM 2eOMEMPUYECKO20 MOOETUPOBAHUS —
noCmMpoenulo nosepxHocmeti ckpyenenus. Muoeue mupogvie mamemamuueckue A0pa UCHOLb3YIOM
cneyuanvHwulil 8u0 ckpyenenus — full round fillet. Mamemamuueckuti u aneopummudeckuti annapam 3mo2o
muna ckpyaneHuil He nyoaukogancs. Qobcyxcoaemcs peanusayus ananoea maxoeo ckpyenenus ¢ C3D
Kernel. Paccmampusaemcs 06wuii n00X00 K HOCMPOEHUIO CKpPY2leHUsl mpex epaHeil.

Knwouesvie cnosa: zeomempuueckoe mooenuposauue, eomempuyeckoe sopo, MoOeauposaHue
nosepxHocmetl, CKpy2ieHue, CKpyaieHue mpex epaHetl.

Cumynsauma cokpatutenbHou pyHKUuU cepaua B cpeae Autodesk Maya
cpeacTtBamu sa3blika Python

M.B. TuroBa, T.H. TomunuHCKast
m-titova@list.ru | tomchinskaya@ mail.ru
Huxeropoackuii rocyaapcTBeHHbIN TeXHUYECKU yHUBepcuTeT uM. P.E. Anekceena,
Hwuxnuit Hosropon, Poccus

Ilpeocmasnena OunHamuueckas UMUMAYUOHHASL MOOENb COKPAMUMENbHOU QYHKYUU cepoya.
Coxkpamumenvhasn OyHKyus peanu306anHa HA OCHOBE MOOENUPOBAHUS MbIUEYHbIX 8OJIOKOH no Amnacy
AHAMOMUYU YeTL0BeKA U UCNOb308AHUS NAPAMEMPOB UX 2eOMEeMPUYECKUX (DOPM 8 Kayecmee napamempos



ynpagnaowux cokpaujenuem. Hccnedosanvl ocHOHble KOHYENYUU apXumexkmypbl MblULEYHBIX B0J0KOH
MuoxKapoa u cmpykmypa Kpogochabcenus cepoya. Illocmpoen anzopumm 10KANbHOU NAPAMEmMpu3ayuu
cokpamumenvHou QyHKyuu cepoya, BKIOUAOWUN pAO0 YRPAGIAOWUX QYHKYUL, UMUMUPYVIOWUX
HapyuleHus KpOBOCHAONMCEHUs U NPOBOOUMOCMU B030YxHcOeHUs. Aneopumm Oeucmeus UMUmayuoHHOoU
MoOenu NOKA3aH HA npumepe MOAbKO 1188020 AHCeNyOOUKa cepoyd, HO 6CMPOeH 8 NOJHYI0 MPEXMEPHYIO
MoO0enb HeryO00uK08020 KOMNIeKca cepoya. Mmumayuonnas mooenb pearu3o8ana KaK meepoomenvHas
napamempu308aHHas MoOelb 8 UHCMpYyMeHmanbHou cpede Autodesk Maya, ynpasnsemas npoepammori Ha
ecmpoennom azvike Python. IIpoeedeno cpasnenue pesynbmama ¢ pe3yibmamamu NpocPAMMHOZO
obecneuenus OpenCMISS 6 nonwv3zy nocieonezo. Ilnanupyemcs npoodondicenue pabomul ¢ peanuzayue
camoti coseputeHHol Konyenyuu apxumexmypuvl muokapoa Toppenma-Iyacna.

Kntouesvie cnosa: umumayuonnas mooenv, cepoye 4Heno8eKd, HcenyOOYKOBblll KOMNIEKC,
COKpamumenvHas QyHKYUs.



O6pabomka u aHanu3 uzobpaxxeHul e MamepuasioeedeHUU

Visualization of the phase volume distribution in alloys

K.V. Makarenko, S.S. Kuzovov, A.A. Nikitin
makkonl@yandex.rulkss41188@inbox.ru|zzzalexzzz95@gmail.com
Bryansk State Technical University, Bryansk, Russian Federation

The method of obtaining the volume distribution of phases in structural materials is considered.
The technique is based on the layer-by-layer grinding of metallographic samples with photo fixation of
microstructure images and the subsequent computer processing of these images. An example of using the
developed methodology to study the features of the volumetric distribution of graphite inclusions in high-
strength cast irons is presented. The study of the features of the distribution of graphite inclusions led to
the conclusion about the patterns and mechanisms of formation graphite phase in cast iron.

Keywords: visualization, tomography, volume distribution, phase, materials, cast iron, graphite.

Fractal analysis of morphological parameters of the structure materials

K.V. Makarenko, A.A. Nikitin
makkonl@yandex.ru|zzzalexzzz95@gmail.com
Bryansk State Technical University, Bryansk, Russian Federation

1t is proposed to use the methods of fractal analysis to determine the morphological characteristics
of the structure of structural materials. The questions of fractal aggregation of particles in the process of
crystallization of ductile iron are considered, an austenitic-graphite cell is used as an elementary particle.
Based on the mesh method, images of the microstructure of ductile irons are analysed and conclusions are
drawn about the similarity of the nature of the process of their crystallization and fractal aggregation of
particles. Based on the calculated fractal dimensions, a theory is proposed to explain the features of the
crystallization process of ductile irons.

Keywords: fractal analysis, dimension, cluster, aggregation, material, cast iron, graphite,
inclusions, crystallization.

Determination of the size-topological parameters the structure of cast iron

K.V. Makarenko, E.A. Zentsova, A.A. Nikitin
makkonl@yandex.ru | kopilka.32@mail.ru | zzzalexzzz95@gmail.com
Bryansk State Technical University, Bryansk, Russian Federation

The methods of geometric identification and determination of the main size-topological parameters
of the graphite phase in cast iron are studied. The methods used in world practice to identify the form of
graphite inclusions are considered. It is proposed to use the methods of fractal geometry for the
determination and identification of graphite inclusions in cast iron. A method for determining the size-
topological characteristics of the graphite phase in cast iron has been developed. To describe the non-
uniformity of the distribution, the lacunarity function was used. An example of determining the size-
topological parameters of the graphite phase for various types of cast iron is presented.

Keywords: graphite, inclusion, phase, cast iron, distribution, shape, size, quantity, fractal,
lacunarity.



Automated algorithm for determining the interplanar distances of the crystal
structure of a substance from transmission electron microscopy images

S.G. Nebaba', A.A. Zakharova®, A.Ya. Pak’
stepan-Ifx(@mail.ru | zaa.bstu@gmail.com | ayapak@tpu.ru
'Keldysh Institute of Applied Mathematics, Moscow, Russian Federation
*Bryansk State Technical University, Bryansk, Russian Federation
*Tomsk Polytechnic University, Tomsk, Russian Federation

A problem of automated image processing of transmission electron microscopy is considered in
this paper. An automated algorithm for estimating the interplanar distances of the crystal structure of a
substance from transmission electron microscopy images is proposed. The software implementation of the
algorithm was tested on several images, and the evaluation results were compared with the results
obtained using the specialized software named Gatan Microscopy Suite v.1.8. The high degree of
coincidence of the results showed the viability of the proposed approach and the prospects of its further
development.

Keywords: computer vision, image processing, image analysis, transmission electron microscopy.

ABTOMaTU3NPOBaAHHbLIA aHaNU3 MUKPOCTPYKTYpPbl MaTepumanosB.
HecTtaHpgapTHbIM NoAxoA K aHanu3y nsoopaxeHun

T.A. CuskoBa, C.B. I'yGapes
sivkova@siams.com/mnogono@gmail.com
000 «CUAMCy, r. Ekarepun0Oypr, Poccus

Ananuz  u300padicenuti.  MUKpOCMPYKMYpbl  MAMepualos SeIsaemcs aKmyaibHou 3adadetl
KOUYECMBEHHO20 AaHANU3d, NPOBOOUMO20 1ADOPAMOPUAMU CEPULIHO20 KOHMPOJISL MEMAallypeUdecKoll
npooyKyuu u ucciedogamensckumu aabopamopuamu. Ilosviuwenue xauecmea, ckxopocmu u yo0oocmea
KOHMPOIS MUKPOCIPYKMYPbL C HOMOUWBIO YUDPOBIX MEXHOI02UL ABNAEMC L OCHOBHOU Yelbl0 KOMNAHUU
000 «CHAMC».

Knrouesvie cnosa: yugposas obpabomka uzobpadxcenuti, ceemenmayus, SIAMS, riuenm-
cepsepHble MEeXHON02UU.

Mpo6nemMbl NPMMeHeHUsI KOMMbIOTEPHOro KOHTPONSA BePMUKYIISIPHOIO
rpacouTa B MMKPOCTPYKTYpe YyryHa

N.o. HlanOBal, AlT. HaHOBl, HIT. ,Z[GFTSIpéBaZ, B.A. VBanosa’
irrral 603@yandex.ru | panov.ag@mail.ru | dnadegda@list.ru | ivanova-waleriya@mail.ru
'Kasanckuii Genepanbusiii yausepeurer, Habepexusie Yennsl, Poccust;
*HcermenoBaTesbCKuit neHTp Moaugukarop, Habepexxusie Yennsl, Poccus;
35{pocnch1<I/H71 roCyJlapCTBEHHBIM TEXHUUYECKUI YHUBEPCUTET, Apocnaib, Poccus

B nocneonue oecamunemus HAOA00AemMcs pocm HPOMBIUIEHHO20 UHmMepeca K UYeYHaAM C
BEPMUKVIAPHBIM  2PAPUMOM, 001A0AIOWUM  OUeHb WUPOKUM KOMIJIEKCOM C80UCME, 3A8UCIUUM 6
bonvbuteli cmeneHu om @opmbl HAXONHCOEHUsT 8 HEM CB0000H020 Yenepooda 8 sude epaguma. Bumecme c
mem, 00 HACMOosAUe20 BpeMeHU OMCYMCMEYIONM MemoOUKY KOHmpoas epaguma ¢ muxpocmpykmype YBIT
HeobOXo00UMOoll 011  NpoU3800CMed NPoOU3BOOUMENbHOCMU U mMouYHocmu. B nacmosweti pabome
npoU36e0eHa OYEeHKA NOZPeUHOCMU ABMOMAMUYEeCK020 pacuéma O00au BepMUKYIAPHO2O 2paguma,
CA3AHHASL C OWUOKOU as8mMoMamuyecKkol uoenmugukayuu muna zpagumoswvix exmouenuti ¢ YBI.
Iokaszano, umo aemomamuueckuii pacuém 06e3 KOHMPOIs Memaniioeedd Yeeauyuden mouyHOCmb 6
cpasnenuu ¢ [OCT3443-87, Ho ec0 nocpewtHocmv OCMAEMCs HeNpuemiemo GblCOKOU Oas 3a0ay
Mamepuanogedenus u mpeodyem OanibHelue20 No8bIULeHUs.



Knrouesvie cnosa: sepmukynapuuli epagum, KOHMPOTIb MUKPOCMPYKMYPbL, AGMOMAMULECKUL
AHATU3AMOP U300PAAHCEHUT, NOSPEUHOCNb KOHMPOJIAL.



UckyccmeeHHbIl uHmennekm, kKoecHUMU8HbIe mexHosio2uu,
aemomamu3auyusi U pobomomexHuka

TexHonornsa NO3NLMOHUPOBAHUSA APOHA B 3aKPbIThbIX MOMELLEeHUSAX Ha
OCHOBe HelpoceTeBOro AeTekropa

B.A. T'op6aues, 10.b. bioxunos, A.Jl. Hukutun, E.A. AHIpHeHKO
vadim.gorbachev(@gosniias.ru|yury.blokhinov(@gosniias.ru
OI'VIT «I'ocHUUACy (I'HLL P®), Poccust, Mocksa

Cmambs nocesiuwjena Cco30aHul0 MexHON0SUU NOZUYUOHUPOBAHUSL OPOHA 6 MHO2OKAMEPHOU
cucmeme 3a Cuém UCNONBL308AHUS ancopumma Oemekmupoganus. OnuUcamo ycmpoucmeo Cucmemol
NO3UYUOHUPOBAHUSL U AJICOPUMM BbIYUCTEHUS MPEXMEPHBIX KOOPOUHAM OPOHA HA OCHOBE ONPedeléHHO20
0emeKxmopom NoJodceHuss OpoHa Ha Kaopax eudeo3anuceli cCmMayuoHapHuvlx eudeoxkamep. Cucmema
NO3UYUOHUPOBAHUSL NO3B0Jem  NPOU3B0OUMb YNpasieHue OPOHOM 6 ABMOMAMUUECKOM pedcume 6
VCI0BUAX, KO20a4 MOYHble OaHHble CHYMHUKOBLIX CUCMeM HA8Ueayuu HeOOCMYNHbul, Hanpumep, 6
3akpvimulx aneapax. Pazpabomannas mexunonocust cayxcum 05t CO30aHUS KOMNIEKCA A8MOMAMUYECKO20
BU3YATLHO2O KOHMPOJISL 8030VWHbBIX CY008. B pabome uznodiceHvl cnocodwvl adanmayuu Heupocemesozo
aneopumma 0emeKmupoB8anus K peuwleHuro 3aoauu ooHapyicenus opona. OCHOBHOe BHUMAHUE YOeleHO
Memooam No020MOBKU 00y4arowux OaHHbIX. DKCNEPUMEHMANbHO NOKA3AHO, YMO MONCHO O0CHMUYDb
8bICOKUX NOKazameell MmOYHOCMU UCKAIOYUMENTbHO NPU UCNOTb308AHUU CUHMESUPOBAHHBIX U300PANCEHULL
0e3 peanbHblX CHUMKO8 U PYUHOU PA3ZMEemKU.

Knroueevie cnosa: Obnapyicenue 00vekmos, demekmuposarue, HetipoHHble cemu, Oporwl, BII/IA,
NO3UYUOHUPOBAHUE, BHYMPEHHAA HABULAYUSL, MHO2OKAMEPHAS. CUCEMA, CUHME3 U300PadCeHU.

Software Platform for Designing and Running Artificial Intelligence
Competitions with a Visualization Subsystem

D.A. Korostelyov, A.O. Radchenko, N.S. Silchenko, R.A. Krylov, P.N. Migal
nigm85@mail.rujjameslistener@gmail.com|silchenko.nk@gmail.com|oktopy@gmail.com|p.migal@yandex.ru
Bryansk State Technical University, Bryansk, Russia

The paper describes the solution to the problem of testing the efficiency of new ideas and
algorithms for intelligent systems. Simulation of interaction of the corresponding intelligent agents in a
competitive form implementing different algorithms is proposed to use as the main approach to the
solution. To support this simulation, a specialized software platform is used. The paper describes the
platform developed for running competitions in artificial intelligence and its subsystems: a server, a client
and visualization. Operational testing of the developed system is also described which helps to evaluate
the efficiency of various algorithms of artificial intelligence in relation to the simulation like "Naval
Battle".

Keywords: artificial intelligence, intellectual agent, artificial intelligence competition.



Comparative analysis of monocular visual odometry methods for indoor
navigation

E.O. Trubakov, O.R. Trubakova
trubakoveo@gmail.com|trubakovaor@gmail.com
Bryansk State Technical University, Bryansk, Russia

The monocular visual odometry algorithm includes several basic steps, for each of which there are
a number of methods. The aim of this work is to conduct practical research on the methods for detecting
key points and calculating the optical flux in the problem of determining the proper motion of an
unmanned ground vehicle. To conduct research on detection methods, sets of images with various
distortions were made typical for shooting by a moving robot. It was found that among the considered
methods, FAST finds the largest number of points with the minimum time spent. Moreover, image
distortions strongly affect the results of the method, which is negative for the positioning of the robot.
Therefore, the Shi-Tomasi method was chosen, in which the results are less dependent on distortion with a
short search time for key points. To conduct research at the subsequent stages of the odometry algorithm,
a set of videos was shot with the movement of the robot in a confined space. Based on the experiments, it
was decided to use the Lucas-Kanade optical flow method to track identified points in the video sequence.
Also, during the research it was found that the methods under consideration work quite well, but there is a
certain error in the results obtained. Based on this, it was concluded that monocular odometry cannot be
the main method for positioning an unmanned vehicle in confined spaces, but in conjunction with data
from additional sensors can be used to determine the position of the robotic system.

Keywords: positioning, the monocular visual odometriya, key points of the image detector, FAST,
Harris, ORB, Shi-Tomasi, optical flow, Lucas-Kanade, Farneback.

Implementation of Unmanned Control of Wheeled Robots

M.S. Lyubimov, V.I. Lushkov, A.A. Azarchenkov
max32@inbox.ru|lyshkoff2017@yandex.rujazarchenkovaa@yandex.ru
Bryansk State Technical University, Bryansk, Russia

This paper presents an approach to the unmanned control of a wheeled robot, which includes
recognition of road infrastructure objects, recognition of continuous and intermittent road markings,
generation of control signals. Recognition of road infrastructure objects is carried out using a neural
network that generates a segmented image. After that, the segmented image is identified with the found
objects, including the roadway, which is used by the road marking recognition subsystem searching for
continuous and intermittent lines using the computer vision library. On the basis of the information
received from the considered subsystems control commands are generated indicating the direction of
movement and speed. The algorithm was developed on a 1:18 scale model of the city infrastructure, where
a wheeled robot simulated as a car.

Keywords: neural network, object localization, image segmentation, pyramid scene parsing
network, wheeled robot, road



AHnmaTpoHHas moaenb pyku Ha 6asze ESP8266
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IMM YpO PAH, ExarepunGypr, Poccust

Texnonoeus 3D-newamu no-Ho8oMy cmagum GONPOC ayeMeHmayuu 6 cgepax peadbunumayu,
npeodocmasiienus 0OPaAmHoOL Ce53U U 83aUMOOENCMEUsL ¢ pedlbHbIMU 00bekmamu. bvicmpoe u docmynnoe
npou3B00CmeE0 Kax NPomomunos, max u npOMbIULIEHHbIX 00paA3y08 NPUBOOUN K MOMY, YMO NOAGIAOMCI
HOBble 001acmu Maccosoeo npumeHenus mexuwonocuu 3D-neuamu. Tax, Hanpumep, yoice cyujecmeyiom
OpUEHMUPOBAHHble HA Oemell Npomesvbl PYK UIU AHUMAMPOHHbIE MOOenu 0N KOMMYHUKAMUBHOZO
gzaumooeticmaus. B kadxcoou u3 nodobHuIX 3a0a4 6cmaem GONpoc 00 YNpaeieHuu @U3ULEecKoll
KOHCmMpYKyuu pyku. B Oannoii pabome npedcmasniena aHmponomop@Has Kucmoe, 3aKpeniésHas Ha
cmenoe.  OcHo6HOU  (OKYC  HANpagieH HA  NPOSPAMMHOE  peuleHue Hno  80CNPOU3BEOEHUIO
3anpocPAMMUPOBAHHBIX JHcecmos. [lisi peuwlenus 5moul 3a0ayu 60wl paspaboman @opmam ONUCAHUSL
acecmos. B kauecmee omaaoounozo npomomuna ovina oopabomana omxkpeimas mooens pyku InMoov. B
cmamuve 6yoem npedcmasieHd OpUSUHANbHASL YACMb MOOeNU 8 8ude cxemomexrHuxku u 3D mooenu cmenoa.
Bonpoc ynpasnenus anmponomopguvix KomeyHocmell HOCUM VHUBEPCATbHBIL Xapakmep U 0COOEHHO
OCmpo écmaem 6 cucmemax ¢ MOHKUM 3aumooeticmeuem. B dannom ciyuae mooenb nokpvieaem 3mo
npobiemuoe noie.

Knrwueswvte cnosa: anumamponuxa, 3D-nevams, ayemenmayust, 00pamuas césa3vb, Heecmul.

The combination of morphological and evolutionary algorithms for graph-
based pathfinding on maps with complex topologies

I.A. Savostin, A.O. Trubakov
iansav7@gmail.com|trubakov-ao@mail.ru
Bryansk State Technical University, Bryansk, Russia

One of the difficult problems to solve has always been and still remains the problem of finding a
path either in a graphic chart or a maze of large size. The main problem is that traditional algorithms
require a lot of time due to combinatorial complexity. At the same time, both classical algorithms based
on the search of variants (such as Dijkstra's algorithm, A*, ARA*, D* lite), and stochastic algorithms (ant
algorithm, genetic), alongside with algorithms based on morphology (wave) are not always able to
achieve the goal. The article proposes a new modification of the path-finding algorithm, which is a hybrid
of the following: the morphological operations approach and genetic algorithm having a useful property
of elasticity in time. The experiments (both synthetic and real data) have shown the feasibility of the
proposed idea and its comparison with the most commonly used algorithms of contemporaneity.

Keywords: path search, genetic algorithms, morphological transformations of images.

Methods for the Intelligent Analysis of Biomedical Data

E.V. Gegerl, A.G. Podvesovskiiz, S.A. Kuzminz, V.P. Tolstenok®
emiliya geger@mail.rulapodv(@tu-bryansk.rulwolv3333@mail.rujtolstenok2 1 @yandex.ru
Bryansk Clinicodiagnostic Center, Bryansk, Russia
*Bryansk State Technical University, Bryansk, Russia

The paper discusses methodology of cleaning and analysis of small semi-structured samples of
biomedical data. This methodology is aimed at statistical evaluation of harmful production factor
correlation with workers’ laboratory test data. As a result of the analysis and interpretation of the data, a



deviation from the norm is observed according to some indicators of a clinical blood test in individuals
whose occupational activity is associated with harmful factors. Conclusions are drawn about the need for
further research in the group of people whose work is related to harmful production factors. It is
necessary to employ intelligent methods for analyzing possible health risks and their negative
consequences in order to make management decisions. The presented assessment methodology can be
used to create an occupational health and safety information system.

Keywords: risk assessment, data analysis, harmful working conditions, statistical methods, data
cleaning, model ensembles, Kohonen self-organizing maps.

HoBbI noaxoA K yMeHbLIEeHUI0 UCKaXXeHUN eCTeCTBEHHOM Moaenu
uncppoBoro nsobpaxeHusa B oonactu AKI npu BctpanBaHum nHdopmaumum
no metoay QIM

A. MeJ'IBMaHl, O. EBCIOTI/IHI, P. MeH_IepﬂKOBz, A. Vmakosa’
annakokurina94@yandex.rujevsutin.oo@gmail.com|mrv@ipu.ru|shumskaya.ao@gmail.com
'ToMcKHit roCyAapCTBEHHBINH YHHBEPCUTET CHCTEM YIPABICHAS H PaIH0dIEKTPOHHKH
2I/IHCTI/ITyT npobnem ynpasienus uMm. B.A. TpanesnukoBa PAH

OO0Hum u3 HanpasieHuti 00pabomKu YUPpPosviX U300padcerull A6IAemcs cme2anocpaguieckoe
gcmpauganue 8 HUX OONOIHUMENbHOU uHgopmayuu. Memoowvl yugposeoii cmezanocpaguu ciyxcam 0as
obecneuenuss  KoHQuOeHyuanbHocmu  uUHopmayuu, a  makxce Ol OMCAEHCUBAHUS — Nymell
pacnpocmpanenus  yugpoeoco kowmenma 6 cemu Humeprem. OCHOSHbIMU — NOKA3AMENAMU
appexmusnocmu cme2anocpaguyecKkoeo 6CMpauBanus SGIAIOMCSA HE3AMEMHOCMb OJisl 4el08e4ecK020
enaza, xapakmepuzyemas mempuxou PSNR, u éuxocmv. Oouaxo Oadce npu HNOIHOU BU3YATbHOU
He3aMemHOCIU  BCMPAUBAHUSL €20 HATUYUe MONCem 6bl0AMb UCKANCEHUE eCMeCcm8eHHOU MOoOoenu
yugpposozo uzobpadicenuss 6 yacmommuou obracmu. B cmamve npedcmasieno ucciedosamue HOB020
n00X00a K YMEHbUIEHUIO UCKANCEHULl eCMeCmeEeHHOlU Mooenu yupposozo uzobpaddcenus 6 obdiracmu
OUCKPEemHO020 KOCUHYCHO20 npeobpazosanus (KII) npu écmpausanuu ungopmayuu no Kiaccuieckomy
memody QIM. Pesynbmamsi 3KCNEepUMEHMO8 NOKA3bI8AIOM, UMO npedidedemvlii. n00X00 NO360/1em
VMEHbUWUMb UCKAXCeHUe 2Ucmozpamm pacnpedenenus Kodpguyuenmos [KII, u 3a cuem 5moco
VCMPAHums 0emMackupyowjue npusHaKu 6CMpaueanusl.

Knrouesvie cnosa: 3awuma ungopmayuu, cmezanozpaghus, yugposvie U30OPaANCEHU,
OUCKpemHoe KOCUHYCHOe npeobpazosanue.

MeToAabl MalWMHHOro o6y4yeHua Ans Knaccudunkaumm TeKCToBOU
nHdopmauumn

H.A. Kpusomees, B.I'. Cinipia
nikola0212@mail.ru | spvg@tpu.ru
HanmonaneHbli HcciienoBaTebCckuil TOMCKMI OMTEXHUYECKUN YHUBEpCUTET, Tomck, Poccust

Paccmampueaemca memoo knaccugpukayuu mexcmogou uHgopmayuu Ha OCHo8e annapama
C6epMOYHbIX HeUupoHHbIX cemell. [Ipouzsooumcs noclosHoe npeobpazosauue mexkcma 6 NJIOMmHbIe
gexkmopa. Tecmuposanue npogooumcs na dasze mexkcmosvix oanuvix «The 20 Newsgroups». Tounocmo
Jayuwel u3 NpUMeHs8WUXCS 8 OAHHOU pabome C8epmMOYHOU HeUpPOHHOU Cemu Ha Mmecmosol 8blOopKe
cocmasuna ~ 74%. Tounocmuv 2onocosanuss HeupoHHvlx cemeu aneopummom brecunea cocmasuna ~
81.5%. Ha ocnose nposedenno2o 00630pa aHanio2udHblx peueHull npueedeHo cpagHeHue co cledyrouumu
aneopummamu Kiaccuguxayuu mexcma: MemoooM OnopHuix eekmopos (SVM, 82.84%), uausnvim
batiecosckum xknaccugpuxamopom (81%), ancopummonm k bnudscativuux coceoeti (75.93%), mewikom cnos.

Knwouesvie cnoea: ceepmounvie melponmwiti cemu, bdecune, kiaccuguxayusa mekcma, 0asa
mexcmoswvlx 0aunvix « The 20 Newsgroups».



AHanuns anektpoaHuedanorpamm Ha ocHoBe Gramian Angular Field
npeobpa3oBaHuA

A.[. bparun, B.I'. Criutipia
Iflenylol@gmail.com|spvg@tpu.ru
Hauunonansueiii UccnenoBarenbckuii Tomckuit [lonutexunueckui Y HuBepcuret, ToMck, Poccust

Cmamovs  noceswena npobreme pacno3HA8AHUs O08ULAMENbHLIX 00pA308 NO  CUCHANAM
anexmposnyepanocpamm (O3I), komopas ceésa3ana co MHOUMU MPYOHOCMAMU, MAKUMU KAK COCMOSIHUE
@uszuueckoe u MeHmManbHOE YEN08eKA, MOYHOCMbIO UsMepeHus u m. 0. Mckyccmeennvie HelipoHHble cemu
ABNAIOMCS XOPOWUM UHCIMPYMEHMOM 6 peuleHue mako2o Kiacca 3a0ay. Dnekmposuyegdhanoepammol
npeocmasiaom cobol  epemenuvie cucHanwl, Gramian Angular Fields (GAF) npeobpasosanue
npumeHsiemcst 0 ux npeoopazosanus 8 uzoopasxcenus. Taxue uzobpasiceHus npeocmasiaom coootl
Gramian mampuysi, 20e Kax#COblii d1eMeHm — M0 MPUSOHOMEMPUYECKAS CYMMA MeHCOY PaA3TUYHBIMU
unmepeanamu 8pemenu. s coKpawenus Koauuecmseda napamempos HeUpoHHbIX cemell UCNOIb308ANUCH
yepHo-Oenvie  u300padiceHus. Oma cmamvs  nokaszvieaem  603mMoxcHocmb  npumenenus GAF
npeobpazosanus DI cuenana 011 pacno3Hasauusi 08UCAMENbHLIX 00pa308, umo 6 OdalbHeuuem
NPUMEHUMO, HaNpUMep, 8 NOCMpoeHue uHmepgelca Mo32-KoOMnbromep.

Knwuesvie cnoea: pacnosnasanue 0gueamenvHulx 00paszos, snekmposuyegpanoepamma, Gramian
Angular Field, ceepmounvie netiponnvie cemu.

Identification of semantic patterns in full-text documents using neural
network methods

0. Zolotarev', Y. Solomentsev?, A.Khakimova®, M. Charnine*
"Russian New University, Moscow, Russia
*Moscow Institute of Physics and Technology, Moscow, Russia
Research Center for Physical and Technical Informatics, Nizhny Novgorod Russia
*Institute of Informatics Problems FRS CSC of the Russian Academy of Sciences, Moscow, Russia

Processing and intelligent text analysis is becoming increasingly possible due to the development
of computer power, as well as the development of artificial intelligence (machine learning). This article
describes approaches to the analysis of natural language texts using the methods of morphological,
syntactic and semantic analysis. The morphological and syntactic analysis of the text is carried out using
the Pullenti system. The word2vec technology is used to identify semantic patterns in the text.

Keywords: intelligent text analysis, natural language, neural networks

MUcnonb3oBaHMe NCKYCCTBEHHbIX HEMPOHHLIX CeTEN ANS peLleHUsa 3aaayvm
Knaccudukaumm TekcTa

E.C. Ilonosa, B.I'. Cunpig, FO.A. MBanoBa
esp9@tpu.rulspvg@tpu.rujbolotova@tpu.ru
Hammonanensiii UccnenoBarensckuit Tomckuit [lonmurexnnueckuii Y HuBepcurer, ToMck, Poccust

Cmambs nocesaueHa Heupocemesblm aiecopummam Kiaccuguxkayuu mexcmos. B oannoii pabome
NpUBOOUMCs  ONUCAHUE OCHOBHBIX KOMNOHEHMO8 CUCeMbl KIACCUDUKAYUU MEeKCMos, d MaKice
NpeoCmasieHo peuieHue NOCMABIeHHOU 3a0auu ¢ UCNOAb308AHUEM APXUMEKMYPbl CEEPMOYHBIX
HeupoHHbIx cemeu. Onucan aneopumm noay4eHUs 6eKMOPHLIX NPeOCMAsIeHUll CJ108.

Knwouesvle cnosa: nonumanue mexkcmos, 00pabOmMKa ecmecmeeHHbIX s3bIK08, C8epPMOUHbIE
HelpOHHble cemu, KIACCUDUKAyUs meKcmoa.



NPP risk assessments results dependence study on the composition
of the population living around the NPP (on the example of Rostov and
Kalinin NPP)

S.S. Zolotarevl, M.A. Berberova®
zolotarev(@phystech.edu|maria.berberova@gmail.com
"Moscow Institute of Physics and Technology, Moscow, Russia;
’International Nuclear Safety Center, Moscow, Russia

Nuclear power plants, being complex technological systems, represent a source of increased risk,
in particular, a specific risk of radiation exposure. Obtaining quantitative assessments of radiation risk is
critical for risk reduction and accident prevention. Existing methods for assessing radiation risk do not
take into account the influence of external factors, such as population composition, geographical features,
anthropogenic environmental changes, etc. The result of the risk analysis is the assessment of physical
and economic indicators for the Rostov and Kalinin NPPs, taking into account the age composition of the
population, as the most significant parameter. Based on a comparison of the estimates obtained with the
results without taking into account the age distribution, recommendations are given on the use of adjusted
estimates when developing measures to reduce risk and mitigate the consequences for the most sensitive
age groups of the population (1-12 years).

Keywords: risk, population, NPP, dose, age composition, damage, safety.

Comparative assessment of the NPP risk (on the example of Rostov and
Kalinin NPP). Development of risk indicators atlas for Russian NPPs

K.I. Chernyavskii', M.A. Berberova®
kirill.chernyavskiy@rambler.rujmaria.berberova@gmail.com
'Moscow Institute of Physics and Technology, Moscow, Russia;
’International Nuclear Safety Center, Moscow, Russia

The object of the work is to compare and analyze external and internal exposure doses and assess
damage to the population living around nuclear power plants with VVER-type reactors (on the Rostov and
Kalinin nuclear power plants), within a certain radius, taking into account the wind rose. There will also
be proposed measures for the possible addition and refinement of formulas. The method of calculating the
doses of external and internal exposure, as well as damage to the population in the ring segment of
rumba. External and internal exposure doses for Kalinin and Rostov NPPs have been considered. An
assessment of material damage was conducted. A variant of the format of the atlas of risk assessments is
proposed. Initial assumptions have been made regarding the discrepancy in the results obtained for both
doses and damage. One of the possible reasons for the discrepancy in the results of calculating the dose
and damage to the Kursk and Smolensk NPPs may be the difference in the terrain. We need to take this
into account. By relief changes we mean not ravines and slopes, but hills, mountains, fields. Additionally,
you can consider the type of terrain: steppes, forests, etc., although all this will contribute to the already
quite a long distance from the nuclear power plant. In the future, it is planned to continue work on the
atlas of risk assessments and think over its more convenient format

Keywords: Irradiation; dose; NPP; damage,; population, safety data sheet; risk assessment atlas.
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