CEAbMAS MEXJIYHAPOJHASA KOH®EPEHIIUS
«AH®OPMAINMOHHBIE TEXHOJOT'UHU B MPOMBILIJIEHHOCTHW» (IT1*2012)
30 oxTsi0psi — 1 Hos1Ops 2012 r., Munck, beaapycn

IMocesimaercst 100-1eTHIO CO THS POKIAEHUSA
BbIIAI0LEr0Ccsl Y4€HOT0 , KPYITHOT0 OpraHu3aTopa
HaykH B PecryOamnke besapycs

I'eoprust Koncrantunosuua I'opanckoro
(1912 — 1999)

OPT'AHU3ATOPBI KOH®OEPEHIIUN

* HanimonanweHas akagemus Hayk benapycu

* O0beTMHECHHBIN HHCTUTYT Ipo0iieM nHpopMaTuku HarmoHanbHON akaneMun Hayk bemapycu
* O0BbeIMHECHHBIN HHCTUTYT MaIIMHOCTpoeHUs HanmonanpHOM akaneMun HayK bemapycu

* MuHHCTEPCTBO MpOMEIIIeHHOCTH PecryOnuku benapych

* MunncrepcTBo 00pazoBanus PecrryOnuku benapycs

* benopycckuil HalMOHAJIBHbBINA TEXHUYECKUN YHUBEPCUTET

* benopycckuil rocyaapcTBEHHbIH YHUBEPCUTET

TEMATUKA KOH®EPEHIIUN

* [IpompIieHHBIE UHPOPMAIIMOHHBIE TEXHOJIOTHH, Ka4eCTBO M KOHKYPEHTOCHIOCOOHOCTH
MPOAYKLINH.

* HayyHOo-MeTOgMUECKHE M CHCTEMHBIE acleKThl pa3padOTKU M BHEAPEHUS! WHPOPMAIHOH-
HBIX TEXHOJIOTUH B ITPOMBITIJIICHHOCTH.

* OmBIT CO3AaHUSI M HUCIOJIB30BaHMS MH(POPMALMOHHBIX TEXHOJOTMI Ha MPOMBILIUICHHBIX
NPEANPHUITUIX, B TPOEKTHO-KOHCTPYKTOPCKUX M TEXHOJIOTMYECKUX OPraHU3aIMIX.

* udopmanmonHast 6€30MacHOCTh MPOITYKTOB M CUCTEM MH(POPMAIIMOHHBIX TEXHOJIOTHH.

* MaTtemaTHuecKoe MOJICITUPOBaHHE OOBEKTOB M MPOIECCOB, B TOM YHCIIE HA BBICOKOIIPOM3-
BOJUTEIILHBIX MHOTOIPOLIECCOPHBIX BEIYUCIUTEIBHBIX CUCTEMAX. .

* [IpoGiiemMbl co3nanust MojieNel eTaneil i cOOPOYHBIX €TUHHII.

* AHa/u3 ¥ cHHTE3 00BEKTOB MPOSKTUPOBAHUS, IPOU3BOJICTBA U YIIPABIICHHSL.

* ABTOMAaTH3aLMs MPOEKTUPOBAHUS MAIIMHOCTPOUTEIBHBIX KOHCTPYKLHUI U TEXHOJOTHH UX
W3TOTOBJICHUSI.

b ABTOMaTI/IE}aHI/IH IMPOCKTUPOBAHNA MW IMPOU3BOACTBA MHUKPOIJICKTPOHHBIX W PAAHUOIJICK-
TPOHHBIX U3AEITHH.

* DKCIEPTHBIE CUCTEMBI M CUCTEMBbI MONACP)KKH MPUHATHS NPOEKTHBIX PEeIIeHUH B MHPOP-
MAaIlMOHHBIX TE€XHOJIOTUAX.

b MOI{CJ’II/I 1 MCTO/IbI OIITUMAJIBHOTO INTAaHUPOBAHUA U YIIPABJICHUA IIPOU3BOACTBOM.

* [Ipob6nemsr octpoenns u BHeApeHus: ERP/CALS-texHoNMOTHIT Ha TPOMBIIUICHHBIX TIPE-
IMpUATHUAX.

* YHu(DUKALS, TUTU3ALHS, CTAHIAPTU3ANNS U cepTUHKAIHS B NH)OPMAIIMOHHBIX TEXHOJIOTH-
SIX.

» KagpoBoe obecrieuenne pa3pabOTKH M AKCIDTyaTallMd MPOIYKTOB M CHUCTEM HH(OpMAIIH-
OHHBIX TEXHOJIOTHI.

PaGoune s3p1ku KOH(EPEHIINN — PYCCKUH, aHTIINHCKAH.

[IpencraBnenue Te3ucos aokiaanoB — a0 30 uroas 2012 r. M3semenue o npueme — 10 30 aB-
rycra 2012 r.

Bo3MokHO 3204HOe yyacTue B KOH(pepeHunu.

Te3nce! qOKIaA0B HAa KOH(DEPEHIINIO MPEACTABIISIOTCS B IBYX SK3EMITISIPax, 0()OPMIICHHBIE B
COOTBETCTBHH C TPHJIATa€MBIMH TPEOOBaHUSMHU, M B JJIEKTPOHHOM BHE. DIIEKTPOHHAS BEPCHS



JIOJDKHA OBITh TIepe/laHa OTBETCTBEHHOMY CEKPETapi0 OPTKOMHTETA MO JJICKTPOHHOM moure. B
Teme mucbMa 00s13aTeIbHO YKa3biBaTh: Kondepenmus ITI*2012.
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TekcT Te3uCOB M0OKIaNa Ha aHITIMHCKOM A3blke M3 Poccun, benapycu u npyrux crpan CHI'
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[Ipumep odopMIEHHBIX TE3UCOB  JIOKIAaJa Ha  PYCCKOM  s3BIKE  WIIM  HIDKE.
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TPEBOBAHUS K O®OPMJIEHUIO TEKCTA TE3MCOB JOKJIAJIA
HA CEJABMYIO MEKIYHAPOJHYIO KOH®EPEHLIMIO
«MH®OPMAIIMOHHBIE TEXHOJIOTUH B
MPOMBILIJIEHHOCTH» (ITI¥2012)

IMapameTpbl CTPAHUIBI U MOJIS

Bbymara ¢opmara A4, pazmepst — 21,0 x 29,7 cm.

[Tons: BepxHee — 2,5 cMm, HUKHEe — 3,2 cM, JieBoe — 3 ¢M, npaBoe — 2,5
CM.

TekcT nomxeH BXOAUTh B paMKy 15,5 X 24 cM.

Dopmart TeKcra

Hcnonp3oBate mpudt 14 pt “Times New Roman Cyr”.

HNuTepBan Mexay cTpOKaMu— OJIMHAPHBIM.

Ao63anusiii otetyn — 1,0 cm.

OObeM Te3uCOoB - He DoJiee ABYX, 110 BO3MOXKHOCTH, ITOJTHBIX CTPaHHUII.
CrpaHuilsl HE HyMEpPOBAaTh.

3arnasue

IlepBas cTpoka — npukarteli K JeBoMy kpato Y /IK, cinenoMm 3a KOTOpeIM
MPUBOIUTCS OJMH WU OoJiee KiacCU(PUKAIIMOHHBIX TPU3HAKOB.

C TpeTbell CTPOKHM TPOIHMCHBIM TOJTY>KUPHBIM mmpudTom 14 pt Times
New Roman Cyr 6e3 mepeHoCOB 1O HEHTPY CTPOKH 3alMCHIBACTCS HAa3BaHUE
TE3UCOB JIOKJIaJa.

[Tocne Ha3BaHUS TE3UCOB JOKJIaAa 4epe3 MpOoOENbHYIO CTPOKY IO LEH-
Tpy ctpoku mpudrom 14 pt Times New Roman Cyr 6e3 nmepeHOCOB yKa3bIBa-
ercsi(torcsa) N.O. Gamunusi(u) aBropa(oB).

Co cnenymomel CTpOKH OTAEIBHBIMU a03aliaMu Ul KaXkJ10M opraHusa-
uu mpudtom 14 pt Times New Roman Cyr mo neHTpy CTpoKH 0e3 mepeHo-
COB YKa3bIBaeTCsl HA3BaHWE OpPraHU3allid, CTPaHa U TOpoJ, OTKyZa IpeICTaB-
JIEHBI TE3WCHI JO0KJIana, U e-mail. Anpec AJIeKTpOHHOW MOYTHI 00s3aTENEHO
yKa3bIBaTh TOJBKO JIJIsl KOHTAKTHOI'O JIMILIA.

TekcT Te3ucoB AOKIaTA

Yepes mpobOenbHYIO CTPOKY MOCHe 3arjJaBHbIX cBeAeHui mpudrom 14 pt
Times New Roman Cyr ¢ mepeHocamMu 110 IIUPHHE ¢ a03aIlHBIMU OTCTYIIaMHU
1,0 cM. meyataeTcs TEKCT T€3UCOB JOKJIaa.

Tabnuiel 1 pUCYHKH (00s3aTeIbHO YEepHO-OENbIe), BCTpEUaIomuecs B
TEKCTEe, HyMEPYIOTCA U cHaOkaroTcst moanucsMu (mpudt 12 pt): Tabauisr —
CBEPXY, & PUCYHKHU — CHU3Y, KaK MTOKa3aHO Ha IMpUMeEpe.



Tab6muna 1

Dddekr cokparienus nepedopa: | - MorHOCTH
HCXOJJHOrO MHOXECTBA; K - 4ucIio paccMarpu-
BacMBIX ITIOAMHOXKECCTB,

t - oO1ee BpeMsi MUHUMHU3AIUH, C

Mour- | be3 cokpamenus | C cokpaieHueM
HOCTh nepebopa nepedopa
I Kk t k t
19 208 3,18 23 1,84
36 1326 24,73 96 14,59

—> —> —>
—> —— —>
—> —> —>

a) 6) 68) 2)

Puc. 1. I'padmueckoe n300pakeHne 2JIEMEHTOB apalIETbHBIX
QITOPUTMOB: @) STIEMEHT Pa3BETBIICHUS; O) DIIEMEHT CIIUSHUS,
8) YIPOILIEHHOE N300paKEHHUE PJIEMEHTA CIIHSTHUS;

2) KOMOMHUPOBAHHBIA JIEMEHT

[Ipy HAMMYUKM TUTUPYEMBIX UCTOYHUKOB Yepe3 MPOOETIbHYI0 CTPOKY I0-
CJIC OCHOBHOI'0 TCKCTAa CTPOYHBLIM IIOJYXHPHBIM HpI/I6I/ITI>IM K JICBOMY Kparo
CTpaHUIBbI 3alIMCBIBACTCA
Cnmcok JuTepaTypsl.

Crnenom, oTAeNbHBIMH a03aliaMu, AaeTcsa OndIuorpaduueckoe onucaHue
HCTOYHHUKOB B COOTBCTCTBUHU C IIPUBCACHHBIMH HUIKC 06pa3uaMH.
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Yemuvipe u 6onee aemopos
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OITPEJAEJIEHUE ITIOJTOKEHUA U TTEOMETPUH
JOKAJIN30BAHHBIX HEOJJHOPOJHOCTEM B YIIPYT'HUX
TEJAX HA OCHOBE KOHEYHO-2JIEMEHTHOI'O
MOJAEJIUPOBAHUA

0.B. Hampacuukosa', B.A. Kouypos', B.B. Hanpacuukos',
JI.M. H_[CCTaKl, A.H. Conosbes’
1BenopyCCKHﬁ HAallMOHAJIbHBIA TEXHUYECKUN YHUBEPCUTET, MUHCK,
benapycs, vkochurov@tut.by;
2 JloHCKOiA rOCyTapCTBEHHBIN TEXHOJIOITMUYECKUN YHUBEPCUTET, PocToB-Ha-/[0HYy,
Poccus

Bo mMHOrux cimyyasix mpuxoAuTCs pellaTh 3a7ady MO OMpPEICICHUI0 Ha-
Au4Yds U GOPMBI MOJOCTH WIH JIPYTOro BKJIIOYEHHSI, UMEIOIIETO XapaKTepHu-
CTHKHU MaTepuaja, OTJIMYHBIE OT T€X, KOTOPbIMH 00J1a/JaeT OCHOBHOM MaTepu-
aJl KOHCTpykuuu [1].

PaccmaTpuBaercs cxema pa3pabOTaHHOIO MPOTrPaMMHOIO OOECTIeUeHUs
U IPUMEpP €ro UCIOJb30BaHUs I ONPEAEIICHUS TapaMeTPOB HEOIHOPOAHO-
CTH (TpeuirHa, pa3jioM, HHOPOJAHOE TENO0), PACIOI0KEHHON B OMOPHOM Oarnke-
CTEHKE C YYE€TOM JICHCTBYIOIINX HArPY30K M 3aKperuieHuit (puc. 1).

SN EEEY

0 100 200 300 400 500 B0 700 800 90, 100 110. 120

a) 0)
Puc. 1. Koucrpyknus (a) v ee KOHEUHO-3JIEMEHTHOE MpeICTaBIcHHE (0)

B paccMmatpuBaeMoM mpuMepe MPEAroiaraeTcsi, 4To HEOJHOPOIHOCTh
umeeT GopMy KBaapara coO CTOPOHOH 8, CO CKPYTJICHHBIMHU YTJIaMH PaliyCcoOM
r. PacnosioskeHue 3Toi HEOAHOPOAHOCTH (KOOPIMHATHI IIeHTpa XC, YC), pa3mep
(a, r) u matepuai (E) cuntarorcss HEM3BECTHBIMH U MOJAOUPAIOTCS ITyTEM UTE-
PAIMOHHBIX YTOYHEHUH Ha OCHOBE ONTHMHU3AIMOHHOTO amroputMa. OmopHas
Oarka 3aKperyieHa Ha HIKHer KpoMke. CBepXy MPHUIIOKEHO JaBlICHHUE.



OOnacThb MorcKa BO3MOKHOT'O PEIIEHHsI OTpPaHIYeHa pa3MepamMu OaIKi-CTEHKU.

MUHUMU3UPYEMON BEIIMYMHOW SIBJISIETCS CyMMa KBaJpaTOB PA3HOCTEU
MOJIYYEHHBIX U 3aMEPEHHBIX MMEPEMEIICHUN KOHTYpA.

[Iporpamma onTUMH3alMK Ha OCHOBE ajiroputMa Xyka-/[uBca (mouck
o o0pasily) 3aBeplIaeT CBOIO pabOTy, €CIU MpHU MOJ0OpaHHBIX MapaMeTpax
HEOJTHOPOJHOCTH CyMMa KBaJIpaTOB PA3HOCTEU UCXOJAHBIX U MOJYYECHHBIX I1€-
peMenieHuil OnmopHON OamKu-CTeHKH OyneT MuHuManbHa. Kpurepuit ontu-
MaJIbHOCTH UMEET BU/T

S:iAZ' :i U3i _UPi DZ Xc,Yc,a,r,E >min’
i=1

i=1

rne U — nmepeMerieHus B TOUKE.
[To 3amMepeHHBIM BeIMUYWHAM TMPEABAPUTEIHHO CTPOUTCS CIUIAMH, TO-
3BOJISIIOIIUM BBIYUCIIATH TIEPEMEIIEHHUS B JIFOOOM TOUKe rpaHulibl (puc. 2).

1

Puc. 2. [Ipumep crutaiina Puc. 3. Xox ontumusanuu

3amavya cyMTaeTCs PEleHHOM, €ClIM pU ToI00paHHBIX MapaMeTpax He-
OJTHOPOJHOCTH CyMMa KBaJpaTOB Pa3HOCTEH HMCXOTHBIX M IOJYYCHHBIX TIe-
peMeIIeHU OMOpHON OalKU-CTeHKH OyJIeT MHHUMAaJbHAa IpU TpeOyemoi
TOYHOCTH. XOJI ONITUMHU3AIINH MIPEACTABIICH HA pHC. 3.

Cnucok JurepaTypbl

1. Onpenenenre (HU3NUECKUX CBOMCTB JIOKAJTM30BAHHBIX HEOAHOPOIHO-
CTEeH B YIPYruX Telax M >KUBBIX TKaHSIX C MOMOUIbI0 T€HETUYECKUX ajro-
putmoB / A.H. ComnoBreB [u ap.] / MaremaTtnyeckoe MOeIMpOBaHNue U Ono-
MEXaHHKa B COBPEMEHHOM YHHMBEPCUTETE: TPYIbl MEXIyHap. IIKOJIbI-
cemuHapa, noc. Aopay-Ziopco, 23-27 masa 2005 r. — PocroB-na-/lony: I'e-
decT, 2005. - C. 46.
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SYSTEM CONTROL, BASED ON THE ARTIFICIAL
INTELLIGENCE TECHNIQUES

S.E. Alavi, Y.N. Petrenko
Belarusian National Technical University, Minsk, Belarus,
vpetrenko@bntu.by

1. Fuzzy Logic Controller design

Fuzzy Logic Systems (FLS)s are rule-based systems in which an input is
first fuzzified (i.e.,converted from a crisp number to a fuzzy set) and
subsequently processed by an inference engine that retrieves knowledge in the
form of fuzzy rules contained in a rule-base. The fuzzy sets computed by the
fuzzy inference as the output of each rule are then composed and defuzzified
(i.e., converted from a fuzzy set to a crisp number).

A fuzzy logic system is a nonlinear mapping from the input to the output
space.

2. Fuzzy IF-THEN Rule Base

IF-THEN rules are able to be obtained by trial and error, by the
knowledge about the system, and by intuition of designer about the system.
Unlike other motor control systems or car speed control systems, the flexible
manipulator has another performance constraints.We can show fuzzy rules IF-
THEN in table too. Defuzzification operation can be performed by a number
of methods of which the center of gravity (also known as centroid) and height
methods are common [1-4]. A centroid defuzzification method calculates the
output crispy value corresponding to the center of gravity of the output
membership function, which is given by the general shape or another one that
we need.

3. Genetic Algorithms (GA)

A GA’s starts with a population of randomly generated solutions,
chromosomes and advances toward better solutions by applying genetic
operators, modeled on the genetic processes occurring in nature. In these
algorithms we maintain a population of solutions for a given problem; this
population undergoes evolution in a form of natural selection. In each
generation, relatively good solutions reproduce to give off springs that replace
the relatively bad solutions which die. An evaluation or fitness function plays
the role of the environment to distinguish between good and bad solutions.
The process of going from the current population to the next population
constitutes one generation in the execution of a genetic algorithm. Although
there are many possible variants of the basic GA, the fundamental underlying
mechanism operates on a population of chromosomes or individuals



(representing possible solutions to the problem) and consists of three opera-
tions: 1.Evaluation of individual fitness, 2.Formation of a gene pool (interme-
diate population ) 3.Recombination and mutation.
4. Neural Networks

In general, a neural model is mathematically represented by a basis
function (net function) and an activation function (neuron function), shown in
Figure. The selection of these functions often depends on the applications of
the neural network. In other words, application-driven neural models are only
loosely tied to the biological realities [1,5].

INPUT HIDDEN OUTPUT
LAYER LAYER LAYER

I N P UT'S
/
i
QUTPUTS

Fig. 1 Typical neural network structure

The authors have emphasized their attention on over-head crane control
system based on fuzzy and Genetic Algorithms [2, 3, 4].
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