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06beAMHERHDBI MHCTUTYT NPo6NeM MHhOPMATHKK
HauvoHanbHOW aKkagemuu Hayk benapycu

United Institute of Informatics Problems
of the National Academy of Sciences of Belarus




UHpopmaLmsi 0 BO3MOXHOM LieHHee
UHGopMmaunm o AeUCTBUTE/IbHOM

What most experimenters take for granted
before they begin their experiments is
infinitely more interesting than any results
to which their experiments lead

OBbEAVNHEHHBIN UHCTUTYT NPOBJIEM UHO®OPMATUKWA
UNITED INSTITUTE OF INFORMATICS PROBLEMS

HAYYHbIE NOAPA3AEJIEHUNA NMPEANPUATUA
SCIENTIFIC DEPARTMENTS BRANCH ENTERPRISES

H.BuHep
N.Wiener

=

MogenvpoBaHme HTENNEKTYasbHbIX MPOLIECCOB leonHdopMaLMOHHbIE CUCTEMBI
Intelligent Processes Modelling Geoinformation Systems

LleHTp crcTeM naeHTUUKaLmm
1 BNEKTPOHHbIX AeI0BbIX onepaLmii

MogenupoBaHwue npoweccos
hopMmMpoBaHUsa 1 pacrno3HaBaHnsi 06pa3os

O6beanHEHHbI MHCTUTYT NpobfieM nHopMaTkm HaumoHanb-
HoW akagemum Hayk Benapycm (OUTMN) — ronoeHas opraHusaums
B Pecnybnvke Benapyck no doyHgameHTanbHbIM 1 NpUKNagHbIM
uccnegosaHaM B 0651aCTU MHAOPMALMOHHBIX TEXHONOMMIA: aB-
ToMaTM3aLUn NPOeKTUPOBaHUSA, MPUKNAAHON MaTeMaTuKu, cy-
NepKoOMMbIOTEPHbIX TEXHONOMMA, GUONHPOPMATUKN U MeOULMH-
CKOM MHAOPMATUKK, reoMHPOPMaLMOHHBIX CUCTEM, LUncpoBoi
kapTorpagumn, MH(POPMALMOHHBIX KOCMWYECKUX TEXHOMOrni,
Ipup-TexHonorui. VIHCTUTYT sBNSIETCA NnpoBavepoM Hay4HOW
1 obpasoBaTenbHon ceTn ViHTepHeT B Benapycu, yyacteyeT B
pa3paboTke pekomMeHpauui no MCMofib30BaHUIO Pe3ynbTaToB
Hay4HbIX UCcnegoBaHuin, Hay4HOM obecrneyeHnn NpoLeccoB UH-
topmatmzauum B Pecnybnunke benapyck, pa3paboTke NPorHo-
30B B COOTBETCTBYIOLLMX 06NACTAX HAYKN U TEXHUKW, NMOATrOTOB-
Ke KaJpoB BbICLLEN KBanuukauuu.

MHCTUTYT NpoBOAUT UCCefoBaHuUS
B CNleAyoLMX 06/1acTAX HayKU U TEXHUKMU:

ABTOMaTU3aLMA NPOEKTUPOBAHUSA TEXHUHECKNX CUCTEM
O6paboTka 1 pacnosHaBaH1e CUrHaNoB, N306paxKeHun, peuu
leomHopmMaLMOHHbIE CUCTEMDI

Beoga-BbiBOA BMAEO— U rpadmyeckon nHopmaumm
WccneposaHue onepaumi n AMCKpPETHas ONTUMU3auuns
3awumTa nHdopmaumm

MpuHATME peLLeHnin B Ype3BbIHaHbIX CUTYyauunsax

Buvo- n megmHdopmatmka

KomnbloTepHble ceTu, 6a3bl aHHbIX U TenemaTmyeckme
NPUNOXeHNs

CynepKoMMbIOTEPHbIE TEXHOMOMMU 1 NapannenbHble
BbluMcneHus, pua-TexHonorum
NHbopmaunoHHO-CNpaBOYHbIE CUCTEMBI

The United Institute of Informatics Problems of the
National Academy of Sciences of Belarus (UIIP) is
the leading organization in Belarus in fundamental
and applied research on information technologies:
CAD/CAM/CAE systems, applied mathematics, high
performance parallel computing, bioinformatics and
medical informatics, geo-information systems, digi-
tal cartographic systems, Space informatics, GRID
technologies. The institute is the provider of scientific
and educational Internet networks in Belarus. It takes
part in state recommendations on information tech-
nologies implementation, scientific support of infor-
matization processes, prognosis in related science
and technology fields in Belarus, high skill specialists
training.

Main directions of research:

e Computer aided design, manufacturing and
engineering (CAD/CAM/CAE)

e Processing and recognition of signals,
images and speech

e Space and remote sensing data processing,
geoinformation systems

* Input-output of video and graphical information

e Operations research and discrete optimization

e Information security

e Decision making support systems

e Bio- and medical informatics

e Computer networks and telematics applications

e Supercomputer systems and applications,
parallel computing, GRID technologies

e Information retrieval systems

Modelling of Processes of Image Synthesis and Recognition

System Identification Center

NHdopMaLMOHHbIE TEXHONOMMM 1 CUCTEMBI
Information Technologies and Systems

Cetb HAH Benapycu BASNET
Academic Networks BASNET

CTPYKTYPA UHCTUTYTA / STRUCTURE OF THE INSTITUTE

Hay4Hoe nogpasgenexune
«MopfennpoBaHne MHTENNeKTyanbHbIX NpoLec-
coB»

Scientific department
«Intelligent Processes Modelling»

3aM. reHepanbHOro gupeKTopa
Kosanes M.., uneH-kopp., A.th.-M.H.
Deputy Director Mikhail Y.KOVALYOV,
corresponding member, DSc, Prof.

Hay4yHoe nogpasgeneHve
«MogenvposaHue npoueccos hOpMUPOBaHUSA
1 pacnosHaBaHusi 06pa3oB»
Scientific department
«Modelling of Processes of Image Synthesis
and Recognition»

3am. reHepanbHOro gupekKTopa
Nanuukun B.A., K.T.H.
Deputy Director
Viadimir A.LAPITSKIY, PhD

Hay4yHoe nogpasgeneHve
«/HhopMaLIMOHHbIE TEXHOMOMMU U CUCTEMbI»
Scientific department
«Information Technologies and Systems»

3aM. reHepanbHOro gupekKTopa
Kpyrnukos C.B., 8.BO€EH.H.
Deputy Director
SERGEY V. KRUGLIKOV, DSc

JNa6opartopuu: / Laboratories:

MaTtemaTnyeckon KnbepHeTnKu

TY3MKOB A.B., o.¢h.-M.H.
Mathematical Cybernetics
Alexander V. TUZIKOV, DSc

Viccneposarus onepauui
IYIWMHCKUW H.H., K.T.H.
Operations Research
Nikolai N.GYSHCHINSKIY, PhD

CvHTe3a TEXHUYECKUX CUCTEM

ME[BEJEB C.B., o.T.H.
Engineering System Synthesis
Sergei.V. MEDVEDEV, DSc

MopennpoBaHm1e TeXHONOrN4eckmx NpoLeccoB
MPUBAYEBCKUW AT K.T.H.
Technological Processes Modeling
Alexander G.GRIVACHEVSKIY, PhD

ABTOMaTVISaLl,I/II/I npoLeccoB NPOEKTUPOBaHUA
'YBVM J1.B., K.T.H.

Computer Aided Design

Lilia V.GUBITCH, PhD

OTtaen TexHonoruii LmMgpoBoi TpaHchopmaLmm,
CAMCOHOB B.E.,
Department of digital transformation technologies,
Victor E.SAMSONOV

Jlornyeckoro npoekTMpoBaHms
BUBWNO MN.H., a.T.H.

Logical Design

Petr N.BIBILO, DSc

MogenupoBaHus caMmoopraHM3YHOLLMXCA CUCTEM
KPOT AM., A.T.H.
Self-organizing Systems Modeling
Alexander M.KROT, DSc

P060TOTEXHUYECKMX CUCTEM
MNPOKOMOBUY T.A., K.T.H.
ROBOTIC SYSTEMS
Grigoriy A. PROKOPOVICH, PhD

O6paboTKy 1 pacnosHaBaHWs N306PaXEHNI
3ANECCKUMN B.A., o.ch.-M.H.
Image Processing and Recognition
Boris A. ZALESSKIY, DSc

KapTorpaduyeckux cuctem 1 TEXHONOrni
KPIOYKOB A.H.
Cartographic Systems and Technologies
Alexander N. KRIUCHKOV

PacnosHaBaHus 1 cuHTe3a peyn
MELUEBWY 10.C., K.T.H.
Speech Recognition and Synthesis
Yuriy S.GETSEVICH, PhD

NoeHtndmkaumm cuctem
OVOKVH AA., o.T.H.
Systems Identification
Alexander A. DUDKIN, DSc

CuncTemMoTeXHUKM
MYPALLKO H.W., K.T.H.
System Engineering
Nikolay I. MURASHKO, PhD

AHanu3a 61MOMeaUNLIMHCKNX N306paXeHnit
KOBAJIEB B.A. K.T.H

Biomedical Images Analysis

Vassilii A. KOVALEV, PhD

Otaen CoBMECTHbIX MPOrpamMm KOCMUYECKUX U

MHopMaLmoHHbIx TexHonoruii KOPEHAKO C.A.
Department of Joint Space and Information
Technology Programs Sergei A. KORENIAKO

Otgen HTenneKTyasbHbIX MHHOPMALIMOHHBIX CUCTEM
BENNOLEPKOBCKUN AM., K.T.H.
Department of Intelligent Information Systems
Alexei M. BELOTSERKOVSKY, PhD

BblCOKOﬂpOMSBOﬂI/ITeJ'IbeIX cucTem

YK O.1N., K.¢h.-M.H.
High Performance Computer Systems
Oleg P. TCHIJ, PhD

Mpo6nem 3awmTbl MHGhopMaLmm

OMWUTPUEB B.A., K.0p.-M.H.
Information Security
Viadimir A. Dmitriev, PhD

BuovHdopmaTku

TOM WN.3., K.T.H.
Bioinformatics
Igor E. TOM, PhD

Pecny6nvkaHcKkwii CynepkoMMbIOTEPHbIV LIEHTP
KonnekTuBHoro nonb3oeanns MAPLLAJTOBUY B.E.
State Supercomputing Multi-access Center

Victor E.MARSHALOVICH

VIHhOPMaLIMOHHO-aHANMTUHECKIX CUCTEM
NAMULKWN B.A., K.T.H.
Informational analytical systems
Vladimir A.LAPITSKIY ,PhD

KomnbtoTepHon rpadmku
TKAYEHKO B.B., K.T.H.

Computer Graphics

Viadimir V.TKACHENKO, PhD

ABTOMaTM3auuMM BBOSA BUAEOUHCbOPMALIMM
MUNTbMAH B.A., K.T.H.
Automation of Video Information Input
Viktor A. MILMAN, PhD

Otaen afM1HICTPUPOBaHUS 1 Pa3BUTUA

akapemuyeckoi cetn AHEMYIUK C.A.
Department of network development
Sergei A ANEYCHIK

WNHdopmaumoHHoro o6ecnedeHns HayHHbIX
nccnefoBaHuii
PUrAHEL P.B., K.T.H.
Data ware of scientific research
Romuald B.GRIGIANETS ,PhD

OTfen TenekoOMMYHVKaLMiA akafemceTm
KOCTIOKEBW/Y 10.B.
Network communication department
Uzef V.KOSTIUKEVICH




OcHoBarenem v NepebIM AUPEKTOPOM MHCTUTYTA
(1965—1970) 6bIn 4neH-koppecnoHgeHT AH ECCP
I".K. TopaHckui.

B nocnepytolime roabl UHCTUTYT BO3rNaBsn:
O.1N. CemeHkoB (1970—1987),

B.C. TaHaes (1987—2002),

C.B. A6nameliko (2002—2008).

C 2008 roga nHctuTyTOoM pyKosoauT A.B. Tysukos.

The founder and first director of the Institute (1965—1970) was
correspondent member of the Academy of Sciences of BSSR
G. K. Goranskiy.

The following directors of the institute were :

Oleg I. SEMENKQOV
Vyacheslav S. TANAEV
Sergey V. ABLAMEYKO
Starting from 2008 the Institute is headed by Alexander V. TUZIKOV.

(1970—1987),
(1987—2002),
(2002—2008).

O.N. CemeHkoB
O.l. Semenkov

I".K. FopaHckui
G.K. Goransky

1 — cosgaH VIHCTUTYT TeXHU4eCcKon KnbepHe-

965 Tvkn AH BCCP, kak mexoTpacnesas rofnos-

Hasi opraHmM3aums no asTomMaTn3aumm NPoLECCOB TEXHOSOMU-

YeCKOW MOArOTOBKU NMPOM3BOACTBA B MAalLMHOCTPOEHMMN.

1 77 — [pasutenscteBom CCCP uWHCTUTYT YyT-
9 BEPXAEH rOMOBHOM OpraHvM3auuen no cos-

OaHMI0 aBTOMAaTU3MpPOBaHHbIX KapTorpamyeckmx CUctem u

KOMIJIEKCOB.
1 9 8 4 — WNHCTUTYT HarpaxzaeH opaeHom TpynooBo-
ro KpacHoro 3HameHu 3a ycneLuHoe peLle-

HUEe CNOXHbIX HAYKOEMKUX 3aaad.

2002 — WHcTtuTyT npeobpasosaH B O6beanHEH-

HbIX MHCTUTYT Npo6nem mHdpopmaTnkm Ha-

LUMOHanbHOM akafjemMum Hayk benapycu nytem cnuvsHus ¢
nogpasgeneHuamMm oobeanHeHns «KubepHeTunka»

B.C. TaHaeB
V.S. Tanaev

A.B. Tyaukos
A.V. Tuzikov

C.B. Abnamewiko
S.V. Ablameyko

1 — The Institute of Engineering Cybernetics

965 is established as the leading scientific center

for the development of CAD systems in the USSR.

1 77 — The Institute is appointed by the govern-
9 ment of the USSR as the leading center in

cartographical systems development.

1 4 — The Institute is awarded the USSR Honor-
98 ary State Award for cartographical systems

development.

2 2 — The United Institute of Informatics Prob-
00 lems of the National Academy of Sciences

of Belarus is established on the basis of the Institute of Engi-

neering Cybernetics and several departments of the Associa-
tion «Cybernetics».

A lMepBble naypeaTtsbl locnpemumn
First State Prize laureates

A BcTtpeya c akagemmkom B.E.lNatoHoM
With academician B.E.Paton

A Bunaut akagemuka A.lMN.AnekcaHgpoBsa
Visit of academician A.P.Alexandrov

YncneHHOCTb COTPYOHMKOB, 6€3 y4eTa npeg-
NPUATUA, Ha CErogHALUHWA OeHb COCTaBiseT
400 4enoBeK, U3 HUX 2 YJeH-KOPPECMNOHOEHTa
HAH Benapycu, 15 OOKTOpOB Hayk, 67 KaHOu-
patoB Hayk. OUIMNMN HAH Benapycn obnapaet
BbICOKMM Hay4YHbIM MOTEHLUManoM, COBPEMEH-
HbIM 060pyAOBaHMEM, 3HAYUTENBHBIM OMbITOM
B CO30aHMM CIOXHbIX annapatHO-NporpamMm-
HbIX KOMMJIEKCOB N CUCTEM.

YueHbIn coseT NHCTUTYTa
Scientific Council of the institute

At present 400 persons works in the institute, including 2 corresponding-members of NASB, 15 Dsc and 67 PhD.
UIIP NASB has a high scientific potential, contemporary equipment and considerable experience in developing complex hardware and

software systems.

B MHCTUTYTE BegeTca NogrotoBka HayYHbIX KagpoB B acnupaHType
(c 1965r.) n pokTopaHType (c 1988r.). PaboTaeT cneumannanpoBaH-
HbI COBET MO MPUCY>XOEHWUIO YHEHbIX CTENEHEN AOKTOpa 1 KaHauaa-

Ta Hayk.

YyeHble MHCTUTYTa 4YUTalOT KYPCbl nekuun B Beayuimx sBy3ax Mwun-

cka. OpraHn3oBaHbl COBMECTHbIE C By3amu kadegpb!.

PhD studies and DSc degree training are carried
out from 1965 and 1988 respectively.

Specialized Council on graduating PhD and DSc
degrees has been working.

Institute’s employees work as part time lecturers in
the leading universities of Minsk.

BropxeT MHCTUTYTa CKIaabIBaeTCs U3 CNeayoLIMX UCTOYHUKOB (3a 2016 r.):
The budget of the institute comprises of the following sources (2016):

6ropxeT

A 3alumTa fOKTOPCKOM auccepTaumnm
DSc degree defence

MHCTUTYT iBNsieTCA rofIoBHOW opraHu3auuen no cneny-
IOLUM Hay4YHO-TEXHUYECKUM U NporpaMmmam Hay4HbIX
nccnepoBaHUn:

MHTI «MHTennekTyanbHble MHADOPMALMOHHbIE TEXHOMOM UM »
(2016-2020)

MHW «NHdopmaTuka, KocMmoc 1 6e3onacHocTb» (2016-2018)

AKanemceTb
Network budget

Pecny6nMKaH&ﬁ =

State budget

bromkeT Coto3HOro

MexpyHapofHble rpaHTbl
International grants

The institute is the leading organization in
the following research and development
programs:

“Intelligent information technologies” (2016-2020)
“Informatics, Space and Security” (2016-2018)



YyeHble VIHCTUTYTa 0TMeYeHbl [ocyaapcTBEeHHbIMM npe-
muamm CCCP (1985), BCCP (1978, 1986) 1 Pecny6nu-

Researchers of the Institute have been awarded State Prizes of
USSR (1985, 1978, 1986 ) and Belarus (1998, 2002).

kn benapycb (1998, 2002).

A Jlaypeatbl npemun 2002 r. — 3a UnKn pa6ot
«PacnosHaBaHue 1 aHann3 CToxacTU4ecKmX
OaHHbIX U UMAPOBLIX N30BPaKEHNA».

A Belarus State Prize winners of 2002 for the
series of works «Recognition and analysis of
stochastic data and digital images»

- w5 B
A Jlaypeatbl npemnn1998r.— 3a umkn paboT
«Mogenu n meTogpl TEOPUK pacimMcaHnun»
A Belarus State Prize winners of 1998 for the series of

T

works «Methods and models of scheduling theory»

Ykazom [Mpesmgnyma BepxoBHoro Coseta CCCP
oT 19 uviona 1984 roga 3a ycnelwHoe peLleHve psga
BaXKHbIX Hay4YHO-TEXHUYECKUX 3adaqy MHCTUTYT Ha-
rpaxxgeH OpAeHOM TPYA0BOro KpacHoOro 3HaMeHM.

By the decree of the Presidium of the Supreme Coun-
cil of the USSR dated April 19, 1984, the Institute has
been awarded the Honorable State Order for the suc-
cessful solution of a number of scientific and engineer-
ing problems.
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Mo pesynbratam ncecnegosaHuin 3a 2016—2017 rogpl COTpyAHWKa-
MU UHCTUTYTA OMy6fIMKOBAHO: KHWXXHbIX 34aHui — 16 (B TOM 4mc-
ne MoHorpadwmin 4), ctaten 1 goknagos — 645.

ExerogHo MHCTUTYT npencrtaBndeT CBOKO MpPOoAyKUUIO Ha
3-4 HauMoHalbHbIX U MeXAyHapOoOHbIX BbICTaBKax. MHo-
rme pa3pa60TKV| MHCTUTYTa ObISIM OTMEYEHbI AUNIoMaMun.

Fundamental research results in 2016-2017 are: 16
books (including 4 — monographs), 645 articles and
reports.

B UHctutyTe nspaetca

exekBapTasibHbIin Hay4-

HbI XypHan «MHOOP-
MATUKA».

Scientific journal
«INFORMATICS» is
published quarterly.

Annually, the Institute presents its works at 3-4 national and
international exhibitions. Systems and devices developed in
the Institute have been awarded numerous diplomas.

NPUKNAOHBLIE UHOOPMALMOHHBLIE TEXHOJ1IOI M N CUCTEMbI

APPLIED INFORMATION TECHNOLOGIES AND SYSTEMS

BEJIOPYCCKO-POCCUNCKUE KOCMUYECKUE NMPOrPAMMbI

OUIN HAH Benapycu ABNSeTCA rofoBHbIM
ucnonHutenem ot PB B 6enopyccko-poc-
CUINCKUX KOCMMYECKMX nporpammax «Koc-
mMoc BP» (1999-2002), «Kocmoc CI™» (2004-

2007), «Kocmoc HT» (2008-2011) n «MoHuTOpuHr-CI'» (2013-2017)
no pa3paboTKe U WCMOMb30BaHWIO MEPCMEKTUBHBIX KOCMUYECKMX
CpPeacTB 1 TEXHONOIUI B MHTEPEecax 3KOHOMUYECKOrO U Hay4YHO-TeX-

Hu4eckoro passutus benapycu n Poccum.

BELARUSIAN-RUSSIAN SPACE PROGRAMS

UIIP NASB is the leading organization in Belarus
in Belarusian-Russian Space programs«Cos-
mos-BR»(1999-2002), «Cosmos — SG»(2004-
2007), «Cosmos NT» (2008-2011) and «Mon-
itoring SG»(2013-2017) on advanced Space
technologies for economic and scientific develop-
ment of Belarus and Russia.

BEJIOPYCCKAA KOCMUYECKAA CUCTEMA ANCTAHUMNOHHOIO
30HOAUPOBAHUA SEMJIN
BELARUSIAN EARTH REMOTE SENSING SYSTEM

UHcTpyMeHTanbHbIe
cpencTBa oA co3paHus
reouHgopMaLMOHHbIX
cuctem
B WHctutyTe paspaborta-
Hbl CUCTEMbI W TEXHOJO-
MM cosfaHus LndpoBbIX
Mogenem MeCTHOCTM Mo
kapTorpacuyeckum mare-
pvanam v gaHHbIM OUCTaH-
UMOHHOIO  30HOUPOBAHUSA
3eMnM C Uenblo peLleHus
npyKnagHblX 3agjad4 B Ha-

pPOOHOM XO35MCTBE.
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Tools for creation
of geoinformation
systems
The institute has de-
veloped systems and
technologies of digital
terrain models creation
using cartographic ma-
terials and remote sens-
ing data. The systems
are used for various ap-

plications.
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14 okTA6psa 2008 ropga B Pecnybnuke Benapycb yTBepxpaeHa Ha-
UMoHasibHas KOcMuYeckas nporpamMma, O6befuHsowas Bce Ha-
npaBneHns KOCMUYECKON OeATeNnbLHOCTM B rocyaapcTse, OQHUM M3
OCHOBHbIX HanpaBfeHNn KOTOPOWN ABUNOCL co3faHne Benopycckon
KOCMWYECKON CUCTEMbl OWCTaHLUMOHHOrO 30HAMPOBaHMS 3emnu B
cocTaee rpynnupoBKM 6e0PYCCKOro U POCCUNCKOrO KOCMUYECKMX
annapaToB U HA3EMHON MHAPPACTPYKTYpPbI Ansa npuema, o6paboTku,
XPaHeHUsi KOCMNYECKOM MHAOPMAaLIMK U yNpaBneHNs KOCMUYECKNMIN

On October 14, 2008, the National Space Program
was approved to unite all directions of Space ac-
tivities in Belarus. One of the main directions is the
creation of Belarusian Earth remote sensing sys-
tem. The system consists of Belarusian and Rus-
sian satellites and the ground based infrastructure
for satellites control, receiving, processing and
storage of space information.

annaparamu. y
Monoca 3axeata / Swath width 20 Km
Pa3peLueHne naHxpomaTuyeckoro kaHana /
Resolution of panchromatic channel 2,1 m
PaspelueHne MynbsTMCneKTpanbHOro kaHana /
Resolution of multispectral channel 10,5 m
Konu4ecTtBo cnekTpanbHbl X KaHanoB /
Number of spectral channels 4

Benopycckuin KocMuyeckuii annapart
OVCTaHUMOHHOMO 30HAMpoBaHus 3emnu (BKA)
Belarusian satellite for remote sensing of the Earth

CpOK aKTUBHOrO CyLLecTBOBaHUS /

In-orbit life

KpatHocTb op6uthl / Orbit repetition
BoicoTa opbuthl / Orbital altitude

He meHee 5 net /
no less than 5 years
16 cyTok

510 km



BbICOKOIMNMPOU3BOAUTEJIbHbLIE BbIMUCJIUTEJIbHbIE CUCTEMbI
N rena-TEXHosnormm
HIGH-PERFORMANCE COMPUTING SYSTEMS AND GRID-TECHNOLOGIES

HauyuHas ¢ 2000 roga MHCTUTYT SIBMSASICA rONTOBHLIM UCMONTHUTE-
nem nporpamm Coto3Horo rocygapctea «CKN®D» (2000 — 2004),
«CKNO-'PNO» (2007 — 2010), «CKUO-HEOPA» (2015- 2018),
B pamMKax KOTOpbIX OblM CO3[AaHbl CeMEeWCTBa KNacTepHbIX
CYNepKOMMbIOTEPOB U CYMNEPKOMMbIOTEPHBIX CUCTEM TMOpUA-
Hon apxutekTypbl «CKUN®D», «CKUD OUMU», «CKND-GPU»,
«CKNO-TPNO», «MCK-CKN®», oguCHbIN CcynepkommbioTep
«CKND-TEO-ODPUC» n LeHTp 06paboTkm gdaHHbix «CKUP-
MEOC-UOO». Cos3gaH u dyHKUMOHMpPYeT «PecnybnMkaHcKun
CYNepKOMMbIOTEPHbIV LIEHTP KOSIEKTUBHOMO NOMb30BaHUNA», KO-
TOPbIN 06bEANHAET BbIMUCIIUTENbHBIE MOLLHOCTU CYNEPKOMIbIO-
TEpPHbIX KOHPUrypaumi ¢ npegocTaBneHneM pexmma yaaneHHo-
ro 0OCTyNa K BblYUCANTESIbHBIM pecypcam.

<« Knactep «CKN®-
rPUO» (36 Bblumcnn-
TENbHbIX Y3M0B 1 2

ynpasnsoLwmx y3nay):
MukoBas nponssoau-
TeNbHOCTb KnacTtepa
6e3 y4éTa ycKopeHus
C MOMOLLIbIO rpadu-

YeCKMX NpoLLeccopoB

<« Cluster «SKIF-
GRID» (36
computational nodes
and 2 control nodes):
Peak performance
- of the cluster without
— = taking into account
the acceleration by
graphics processors is
8 Tflops.
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OCHOBHbIE XapaKkTepuUCTUKN
Mpon3BoanTENBLHOCTD

O6bem onepaTUBHON NaMATU
O6LWKih 06beM ANCKOBOM NaMATH
OHepronoTpeb6nexHve

32016
2,476

Main parameters
Performance

Total storage capacity

Total volume of disk storage
Energy consumption

320 GB
2,4TB

Starting from 2000 the Institute is the head organi-
zation in the programs of Belarusian-Russian Union
State: «SKIF» (2000 —2004), «SKIG-GRID» (2007 —
2010), «SKIF-NEDRA»(2015-2018). The results are
the new cluster supercomputers and supercomput-
ing systems with hybrid architecture «SKIF», «SKIF-
OIPIl», «SKIF-GPU», «SKIF-GRID», «PSK-SKIF»,

compact supercomputer «SKIF-GEO-OFFICE» and
center of data processing «SKIF-GEO-CDP». On the
basis of joint computational capabilities of super-
computers «SKIF», the State supercomputing mul-
ti-access Center has been created, that provides a
remote access to the computational resources.

coctasnset 8 Tdnonc.

He meHee 10 Tcphnonc

He 6onee 1 KBT

not less than 10 Tflops

not more than 1 kW

A Knactep MNCK-CKN® (10 BbIYMCANTENBHBIX Y3M0B U
1 ynpaBnsoLmiA): NnepcoHanbHbIA Knactep ¢ CUCTEMOW
oxnaxpeHus Ha 6a3e 0TeYeCTBEHHbIX TENSI0BbIX TPYOOK.
MukoBas nponssoanTensHOCTL He MeHee 1 Tdononc.
A Cluster PSK-SKIF (10 computational nodes and 1 control
node ): personal supercomputer with the cooling system on

the basis of original heat pipes. Peak performance is no less

than 1 Tflops.

Manora6aputHbii opucHbI cynepkommnbioTep «CKND-M30-ODPUC» npegHasHadeH ans aBTOHOMHBIX CYyNEPKOMMbHO-
TePHbIX BbIYUCNEHNIN B HAY4HbIX nadopatopusax n oducax. NprMmeHsieTcs onsa MogenupoBaHus AMHaMUYeCKUX npouec-
COB MpPW NPOEKTUPOBAHNN TEXHUYECKNX U3OENNIA U Y3/0B, PELLEHUS MaTeMaTUYEeCKNX U n3NYeckux saga4y ¢ 60bLLIMM
06HLEMOM BbIYUCIIEHNA, NPOBEAEHNS BUPTYaSIbHbIX UCTIbITAHUIM KOHCTPYKUMA. O6ecneyeH cneumanbHbIMU TEXHNYECKUMU
W NporpamMmmHbIN CpeacTBamm ans 06paboTKmM U aHanuaa reonoro-reonanyeckon nHopmauun.

Compact supercomputer «SKIF-GEO-OFFICE» being installed on the desk in laboratories or offices is designed for in-
dependent supercomputer calculations. It could be used for modeling dynamic processes in engineering constructions,
decision of mathematics and physical tasks with great volume of calculations, virtual testing. It contains special hard and
software to solve the tasks of processing and analysis of geological and geophysical data.

MEANUMNHCKUE NHO®OPMALIMOHHbIE CUCTEMbI N KOMIJIEKCbI
MEDICAL INFORMATION SYSTEMS AND COMPLEXES

TenemeguuMHCKas cuctema (COBMECTHO C y4eHbIMu-Meamn-
kamn MuHcka paspaboTaHbl v BHeApeHbl B benapycu vH-
pacTpykTypa v nporpammbl 4151 obecrnedyeHuss on-line KoH-
cynbTayui rno ¢hrrooporpachuu u Mammorpaguy).

Telemedicine system (in cooperation with doctors of Minsk
clinics the infrastructure and software of telemedicine were
developed and implemented in many clinics of Belarus to
provide on-line consultations on fluorography and mam-

mography).

WccnepoBaHuss B o6nactm 6UOMHGOPMATUKK  (KOM-
MbIOTEPHBIV MONCK HU3KOMOJIEKYJIISIPHBIX MHMMOUTOPOB
npoHukHoBeHns BUY-1; knactepusauyms reHOMHbIX
npogunesi; KOMMbIOTEPHbIVI aHan3 [aHHbIX OSHO-
FeHOMHOIr0 CEKBEHUPOBAaHUS MUKOOAKTEPUI TY6EpKY-

MHdopmaLmoHHble CUCTEMBbI YYpeXOeHWA 3[paBo-
OXpaHeHUs (cucTeMbl OXBAaTbIBAIOT BCE YPOBHW [ES-
TeJSIbHOCTU YYPEX[EeHWI 30paBOOXPaHEeHNs, HaYnHas ¢
paboyero mecta Bpada v [0 MHEOPMaLNOHHOro obe-
Crie4eHuns: pervoHa).

Information systems for healthcare organizations (the
systems, developed in cooperation with medical spe-
cialists, comprise all levels of healthcare organiza-
tions activity starting from workplaces of doctors up
to information supply of the district).
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CoBpeMeHHble MeTofbl 1 NPOrpaMMHoe obecrneyeHne
NS KOMMbIOTEPU3MPOBAHHOW OMArHOCTUKK (MOUCK U
aHanma n300paxeHmi B 60bLUMX 6a3ax MeQuLUH-
CKUX aHHbIX; 06paboTka n aHanm3 OUoMeanNLNHCKNX
MN306paxxeHnVi; MeTobl riyomnHHOro oby4eHus Ha 6ase
60/IbLUMX MAaccuBOB MEOULMHCKMX U306PaKEeHU C
MPUMEHEHNEM KNTACTEPHbLIX BbIYUC/TNTESbHBIX KOM-
/1eKCOB).

Advanced methods and software for computer assist-
ed diagnosis (retrival and analysis of medical images,
biomedical image analysis and classification, the use
of Deep Learning methods with big medical image
data).

2 Copas
Jlesa, MeTofbl aHanmM3a faHHbIX /18 noucka mytaymi
JIeKapCcTBEHHOW YCTOMYNBOCTU K U3BECTHLIM rpenapa- ik i -‘\

Tam).

New bio-informatics methods (the use of supercom-
puter technologies for computational discovery of
novel HIV-1 Entry Inhibitors, computer-aided analysis
of mycobacterium tuberculosis whole genomes,
methods for comprehensive study of drag resistance
mutations).




WH®OPMALINOHHbIE CUCTEMbI ABTOMATVI3VIPOBAHHOI7I OBPABOTKHA
TEKCTOBOU N 3BYKOBOU NHO®OPMALIUUA
INFORMATION SYSTEMS FOR AUTOMATED TEXT AND SPEECH PROCESSING

Mob6unbHoe npunoxeHne KrokApp (nepcoHanbHbIv ayamorug no
ropogam benapycu) ana nnatdopmbl Android, KOTopoe No3Bo-
naeT npocnyLaTe NCTOPUYECKME U apXUTEKTYPHbIe hakTbl, fe-
reHabl 1 Nofie3Hble NMOACKAa3KM BO BPEMS OBUXEHMS.
PaspaboTaHa KOMNbIOTEPHAS NMUHIBUCTUHECKAS MHTEPHET-MNAT-
dopma ong pelleHns obpasoBaTtesibHbIX, M3AaTeNlbCKNX U HayY-
HbIX Npo6nemM 06paboTKM TEKCTOBOM U 3BYKOBOW MHOpMaLK
Corpus.by. ViHTepHeT-nnaTdopma copepxut 6onee 50 cepsu-
COB ANA PELLEHNS pa3nmyHbIX 3a4ay U NogaepXuBaeT HECKOSb-
KO SI3bIKOB (PYCCKMIA, aHIMIMNCKMIA 1 ap.).

A mobile application KrokApp (personal audio guide

for Belarusian cities) for the Android platform, which

allows to listen historical and architectural facts, leg-
ends and useful tips while driving has been developed.
Computational text and speech Internet platform for
solving the educational, publishing and scientific prob-
lems of automated processing of text and sound infor-
mation Corpus.by has been developed. The platform
contains more than 50 services for solving various
tasks and supports several languages (Russian,

English, etc.).
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MHTEJJIEKTYAJIbHbIE POBOTOTEXHUYECKWUE CUCTEMbI
INTELLIGENT ROBOTIC SYSTEMS

B na6opaTtopum po60TOTEXHUHECKMX CUCTEM NPOBOJATCA UCChe-
JOBaHWA 1 pa3paboTKa MHTEeNNEKTYasbHbIX NPOrpaMMHo-annapar-
HbIX TEXHOMOrMI AN CO3AaHUA N CONPOBOXAEHNSA PO6OTOTEXHNYE-
CKMX KOMMJIEKCOB 3KCTPEMalbHOro, CEPBUCHOIO U MEPCOHASILHOMO
Ha3Ha4YeHus.

The laboratory of Robotic systems conducts the re-
search and development of intelligent software and
hardware technologies for creating and support the
extreme, service and personal robots.

A llepBble NPOTOTUMbI PO6O-XOKKENCTOB,
paspaboTtaHHble B OUINMU HAH Benapycu
A The first prototypes of robotic hockey
players, developed in the Institute

METOAbI ONTUMU3ALUN B NPOU3BOACTBE U JIOTUCTUKE
OPTIMIZATION METHODS IN PRODUCTION AND LOGISTICS

CospaHue VIH(pOpMaU,VIOHHbIX cuctemMm onga onTtuMmsaumn niiaHMpoBaHUA Nnpou3-
BoACTBa U JIOTUCTUKK, NMPOEKTUPOBAHUA MPON3BOACTBEHHbIX IMHWIA 1~ ynpasne-
HUA Npon3BoACTBOM U TPAHCMOPTOM.

A Mo6UnbHbIV PO6OT ANSA yHaCTMA B KOHKYpCe
MATLAB and Simulink Hardware Challenge 2016 yrnpaBnsieMbli XXectamm

A Mobile robot for participation in competition A Gesture control anthropomorphic
MATLAB and Simulink Hardware Challenge 2016 robot

A AHTPONOMOPMHBIN MaHUNYNATOP,

SaSon. Siatend

The development of information systems
for optimization of production and logis-
tics planning, production lines design, in-
dustryand transport management.

MHCTUTYT opraHu3yeT v NpoOBOAUT Creayolmne Mex-
AyHapogHblie U Hay4YHO-TeXHUn4YeCckKue KOH(bepeHLWIVI:
* «Bbenopyccknii KOCMUYECKNN KOHrpecc»

* «/AH(bopMaLIMOHHbIE TEXHONOMMN B MPOMbILLIIEHHOCTU»

* «Pas3BuTHe MHMOpMaTU3aUMM U rocyoapCTBEHHON CUCTEMBbI
Hay4HO-TEXHNYECKOM MHopMaLmm»

* «ABTOMaTn3aumsa NPOEKTUPOBaAHNA ONCKPETHBIX CUCTEM»

* «O6paboTka MHopMaLUn 1 ynpasieHne B Ype3BblHaMHbIX U
3KCTpeMasibHbIX CUTyaumax»

* Hay4Has kKoHdepeHuus «TaHaeBCKUE YTeHWs», NOCBSILLIEHHAs
namMaTn akagemunka B.C. TaHaeBa.

The Institute organizes the following in-
ternational conferences and meetihgs:
* «Belarusian Space Congress»

* «Information technologies in industry»

* «Informatization and state scientific information
system development»

* «Computer-Aided Design of Discrete Devices»

* «Information processing and control in extreme
situations»

* «Theory and methods of decomposition. Tanaev’s
readings».

Hayu4Hble COTPYOHUKM MHCTUTYTA PErynsipHoO y4acTBYIOT B MeX-
OYHapOHbIX KOHrpeccax, KOH(hepeHUUsiX 1 ceMuHapax, npoBo-
Onmbix B EBpone u gpyrux permoHax mupa. ExxerogHo okorno 25-
30 yYyeHbIX MHCTUTYTa BbICTYNAKOT C AOKIafaMuU Ha PasnuyHbIX
MeXAyHapOAHbIX Hay4YHO-TEXHUYecKMX meponpuaTtusax. 30-40
Jenerauyi MHOCTPaHHbIX Hay4dHbIX, obpa3oBaTesib-

HbIX WU OenoBblX LEHTPOB eXerogHo
A eI A KalaxcTaH

nocewjarotr OUMU gns o6cyx- Mt s Nd b
OeHnss o6LUMX WHTEpPeCcoB Lithiuiama
no NpoBefdeHuNIo uccrne- ApisaHid
OOBaHUA B pamMKax Armania
COBMECTHbIX MPOEK- HTIE'““R
Lal
TOB. T
KuTan
hing
AncHus
Japan
Daman
Denmark MNonkwa AHTNMA
Palanad Liniladd Brpdorm

Researchers of the Institute regularly participate in
international congresses, conferences and work-
shops in Europe and all over the world. Annually,
about 25-30 employees take part in various in-
ternational scientific events. Some of them chair
conference sections. 30-40 delegations of foreign
scientific, educational and industrial centers
annually visit UIIP to discuss ques-

‘.-’np.-_mn:: tions of mutual interests and joint
A research projects.
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COTpYQHMYECTBA MHCTUTYTA
International cooperation
of the institute
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HA PbIHOK MHHOBALIMOHHbIX NMPOEKTOB
OuUNv HAH BEJIAPYCWU NPEONATAET CNEAYIOWWME PASPABOTKM:
UIIP NASB PROPOSES THE FOLLOWING INNOVATION PROJECTS:

e CructemMa ONCTaHUMOHHOrO MOHUTOPUHIA COCTOSHUS CENbCKO-
XO3SNCTBEHHbIX NOMEN

e [InHammn4yeckoe LeHoob6pa3oBaHne (MOZEenu, anropuTmbl U
nporpamMmbl) B rOCTUHU4HOM 6U3Hece

* MeTogbl ONTUMM3aumn B NMPOM3BOLCTBE U JIOTUCTUKE

* MogenvpoBaHue, aHann3 U CUHTE3 MAaLLUMHOCTPOUTENbHbIX
KOHCTPYKLIMIA, TEXHONOMNIA M OCHACTKM NPOM3BOACTBa

* TexHONOrmmM CKBO3HOIO KOMMbIOTEPHOIO NMPOEKTMPOBAHMA N3-
genuin mawmHoctpoeHus (CALS-TexHonorum)

* CpefcTBa ofisi co3naHvs 1 peaakTMpoBaHnsa LMGPOBbLIX KapT.
CpegncTBa 1 TEXHONOMMKM A nonydeHust, 06paboTkM N HAHECEHUS
Ha KapTbl KOCMUYeCKon nHdopMauun

* MogenupoBaH1e U NPOrHo3npoBaHMe PacrnpocTpaHeHMs Mo-
CNeACTBMI NPUPOAHLIX N TEXHOMEHHbIX KaTtacTpod

* AnnapaTHO-NporpaMMHbie CPeACTBa 3aLUmTbl MHoOpMaLmn B
BbIYMCIIUTENBHbIX CUCTEMAX M CETAX

* PeyeBble TEXHONMOrMM BBOAA-BbIBOAA MHOPMAaLMKN B KOMIMbHO-
TEPHbIX CUCTEMAX

* CeMeNCcTBO BbICOKOMPOM3BOANTENbBHbIX BbIYUCIUTENbBHbIX CU-
CTeM C napannefibHON apXUTEKTYpPOW (CynepKOMMNbIOTEPOB) N CO-
3[4aHMe Ha UX OCHOBE annapaTHO-NPOrpaMMHbIX KOMMIEKCOB

» CpeqncTtea npoektTupoBaHus undpoebix CBUC

* ABTOMaTU3NPOBaHHbIE MHAOPMALMOHHbIE CUCTEMbI ANS Me-
OVLMHCKUX YUYpeXaeHnin

e Cuctema TenieMeguuUmHbl AN NPOBEAEHN yaaneHHbIX Tene-
KOHCynbTaumm

* [lporpamMmHble cpecTBa aHannsa 1 pacrno3HaBaHWs n3obpaxe-
HUI

° ABTOMaTM3MpPOBaHHas cMcTeMa TaMOXEHHOrO 3/1EKTPOHHOMO
JeKnappoBaHus

* MeToabl o6ecrnevyeHns HaOEXHOCTU HaBUraumm 6ecnmnnoTHbIX
nieTatenbHbIX annapaTos

e The system of remote monitoring the agricul-
tural crop

* Dynamic pricing for hotel business (models, al-
gorithms & software)

* Optimization methods in production and logis-
tics

* Modeling, analysis and synthesis of engineering
constructions

e Throughout design technology of engineering
products (CALS-technologies)

» Systems for creating, updating and use of digi-
tal maps .The tools and technologies for collecting,
processing and mapping the information from sat-
ellites

* Modeling and forecasting of natural and man-
caused disasters

e Hardware-software tools for information securi-
ty in computer systems and networks

* Speech technologies of information input-output
in computer systems

e SKIF family of high-performance computing
systems with parallel architecture (supercomput-
ers) and applications

* Tools for digital VLSI design

e Computer aided information systems for
hospitals

e System of medical teleconsultations

» Software tools for image analysis and recogni-
tion

e Automated system of customs electronic
declaring

* Image based reliable navigation of unmanned
aerial vehicles

Pecny6nunkaHckunii CynepKOMMbIOTEPHbIV LEHTP KONNEKTMBHOrO nonb3osaHusa OVNW HAH Benapycu npegnaraeTt 6bl-
CTPO, HAOEXHO, KOH(MAEHUMANbHO peLlaTh PeCypCoEMKME 3aa4mM Ha BbIYUCIUTENbHBIX KNnacTepax LeHTpa B pexume
KPYrnocyTO4YHOro yganéHHoro goctyna. KeanuduumpoBaHHble cneumanMcTbl TOMOryT Bam B NOAFOTOBKE U 3anyCcke
BaLUMX 3ajay B cpefax napannefisHoro nporpaMmMmmpoBanus. MNpenocTaBneHHble CUCTEMbI XpaHEeHWS AaHHbIX MO3BOAAT
COXpaHATb BaLLX NporpamMmbl U faHHbIe A1 MOBTOPHOIr0 UCNOSb30BaHWS.

State Supercomputer Multi-Access Center provides the resources for fast, reliable and confidential decision of your
resource-intensive tasks on computational clusters in all-around remote regime. Qualified specialists will help you to
make your tasks ready to be solved in parallel programming computing environment. The data storage system will save
your software and data for future recalculation.

OWUMNAN HAH Benapycu

UIIP NASB

yn. CypraHoBa, 6, r. MunHck, Pecny6nvka Benapycb
Surganov str. 6, Minsk, Republic of Belarus
Ten./tel: +375 (17) 284-21-71

®akc:/fax: +375 (17) 231-84-03
http:www.uiip.bas-net.by

e-mail: cic@newman.bas-net.by
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Cocrasutenu: Compilers:
Esrexnii EOMMOB Eugene EFIMOV
Jlapnca MYPALLKO Larisa MURASHKO



