' "Tom 3, N2 2, MioHb 2008 ISSN 1819-4362

'HEYETKUE CUCTEMDbl
.M MArKNe BblYNCEeHNA

H&yqnblﬁ mypHan Poccuitckon accoynaumm
HEMETKNX CUCTEM N MATKNX BbIYNCNEHNIA




YK 658.012.011.56

POBACTHBIE MTHTEJLJIEKTYAJIbBHBIE CUCTEMBI
VIIPABJIEHUS: CACTEMHBIN M CTPYKTYPHbII AHAJIN3

Vaeaunos C.B.
Mex qyHapoQHBI YHHBEPCHTET NPHPOAL!, obmecTra 1 yenoseka «/lybuas, dybua

Hocmynunra e pedaxyuro 15.05.2008.

B crarbe npoBezien CTPYKTYDHBIA AHAIN3 HHTEJIEKTYAJIBHEIX CHCTEM Y-
paraenns (MCY) u onucansl B3aMMOCBA3H C TPAJAMIIHOHHLIMU 381a4aMH
TeopHH cHcTeM ynpasienus. Ha ocHOBe aHANIN3a De3yaLTATOB MOIEJIH-
poeanua THNOBLIX cTpykTyp MCY nokasaHo, 94To IpHMeHeHHe HEUETKOMN
sefipounoit cern (HHC) ne rapantupyer (B obimem ciydae) AOCTHXKEHHE
Tpebyemoit TouHoCTH annpokeumanuu obyvaromero curnana (OC), noay-
YEHHOro 0T reHeruyeckoro ajropurma (CA) 1 PAclONOKEHHOrO B KOHTY-
pe MHTe/IeKTYanLHOl riobansnolt obparnolt cesasu (UT'OC) crpykrypsl
HCY. B pesynsrare, UpH CYIMECTBEHHOM M3MEHEHHMH BHEIIHHX YC/JIOBHH
MOBHIIAETCS YPOBeHb YyBCTBATENLHOCTH 00bekTa yupasnesns (OV), uro
MPHBOJMT B 1EJ0M K cHizKenmio poGactaocrn MCY u kak caeacreue, K
NoTepe HaAEKHOCTH (TOYHOCTH) JOCTHXKeHUS NOCTABJIEHHON eJIH YIIpas-
nenns. PaccmaTpuBaeTcsi IpAMeHEHHE HOBHIX BHIOB HHTEIEKTYAJbHBIX
BBIMMCJICHUI ISt PeliieHus 3a0aun noBbimenus pobacraoctu UCY.

In the article the structure analysis of intelligent control systems (ICS)
is developed and interrelations with conventional tasks of control system
theory are described. Using the simulation analysis results of ICS typical
structures is shown that applications of fuzzy neural network is not guaran-
tee (in general case) the achievement of the required accuracy in an ap-
proximation of a teaching signal that generated by genetic algorithm(GA)
in the intelligent global feedback (IGF) of control loop. As result, in
dramatically exchanging of external conditions the sensitivity of control
object is increased and the robustness of ICS is decreased. Thus reliability
of the control goal achievement by ICS is loosed. Applications of new
types of computational intelligence toolkit for solutions of ICS robustness
problem are discussed.

KmioueBnle cJIOBa: MHTE/JIGKTYAILHBIC CHCTEMBI yIIpanjenus, pobact-
HOCTb, CTPYKTYDHBI aHaIm3.
Keywords: intelligent control systems, robustness, structure analysis.

Beenenne

Mnzenepanie MeTO bl TCOPUH YIPABICHUS U TEXHOJOTHH IIPOEKTHPOBAHMSI CHCTEM
apromaTHyieckoro ynpasicnus (CAY) Obum cozjannl H chOPMHPOBAHLI B IIPOILIOM
cTojeTHH. Boabmofi BKJaL B CTAHOBJIEHME JAHHOIO HAIPABJIEHHS BHECTH HAYYHBIE
mkoiel B.H. Ilerposa, C.B. Emennsanosa, E.A. ®enocosa, A.A. Kpacoeckoro, .M.
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Maxkaposa, 91.3. Hpmkuna, A.A. Ileprossanckoro, U.E. Kazakosa, A.M. JIéroea,
H.H. Kpacosckoro, P.A. Ajmesa n mu. ap. Bouin 3a10XKeHbl, B 4aCTHOCTH, OCHOBLI
CTOXaCTUYEeCKOro v aaanTuBHOrO ynpas.uenuﬂ CJAOXHBIMH JIMHAMHWYECCKHMH CHCTEMaMH
(B obmem cayuae, ¢ nepemertoit crpykrypoit - CIIC) B ycaopusix HHGOPMATHOHHOM
HeONpeaeeHHOCTH.

CrielyommM MAroM B 3TOM HanpasjeHud Obijia pa3paboTKa NPUHITUIIOB MOJIe -
POBaHKs ¥ CHCTeM NpoeKTHpOoBaHuA HedeTKHX CAY B yC/IOBHSIX HEONPEAEICHHOCTH,
YUHTBIBAIOMIAS HHIHBAAYAJbHbIE 0COOCHHOCTH MOBEACHHA BHIGOPOYHBIX TPACKTOPHI
apvoxenus obbekta ynpasneaus (OV) |1, 2]. Ba ocHoBy fauHON MeTOZONOMHMEH TPO-
eKTHPOBAaHUs ObLIA NPUHATA TEOPHs! JIMHTBHCTHYECKON AMMPOKCUMALMA 1 HEYeTKOIO
euiBoza (JI. 3aze u Ap.) ans co3gaums pobacTHEIX B3 HHTENIEeKTYaIbHBIX HEYETKHX
peryasitopos (HP).

B pamkax paspaGoranno#t mxono# B.H. [TerpoBa MeT0I010rHH IPOEKTHPOBAHKS
38KOHOB YNPaBJeHHsi Ha OCHOBe (huanvecknx meroaon (MH(MOPMALMOHHO-TEPMO/IH-
HAMHYECKHEe H KBAHTOBO—DEJIATHBUCTCKHE MeTobl onucanus OV u npoueccos ynpas-
Jenus |3]) B cepemHEe CeMHAECATHIX TOLOB MPOMIIOTO CTOJETHS OBUIM 3a10%KeHEl 0c-
HOBBI TIPOEKTHPOBaHUA MHTeLTekTyanbsHbx CAY (UCY) (1, 4].

OcHOBHOEe BHUMaHHE B JAHHON CTATHE CKOHIEHTPHUPOBAHO HA OIMCAHHH KOHKDET-
neix crpykTyp UCY cnoskubiMi, CyNniecTBEHHO-HeIMHEAHLIME 00beKTAMH yIIPaBJIeHUs
€O c/Ty4aitHO U3MeHsIoIeRcs CTPYKTYPOH ¥ M3MEHSTIOIMMHCS 33/IaI0NMMHI CHIHANAMY
(uensimu ynpasnenns ). OCHOBHO# 11e/1610 PAGOTHE B 3TOM CJly4ae siBJISETCH BhIABICHHE
ypoBHe#l pobacTHOCTH NPOIECCOB YNPABIEHHHA, NOJJIEPXKUBAIOIINX TpebyeMulil ypo-
BeHb HAJIEXKHOCTH M TOYHOCTH PONECCOB VIIPABJIEHNUS B YCIOBHSX HEOIPEIEIEHHOCTH
uH(hOpPMAIEH B IIPOIECCAX NPUHSITHS DereHui.

C arolt Heabi0 PACCMOTPHM, MPEXKAe BCEro, SBOJIOLMIO THIOBHIX cTpyKTyp UCY,
Hx OCOGeHHQCTH, AOCTOMHCTBA M HEeJOCTATKH C TOYKHM 3DEHMsl TeXHOJOHH HPOeKTH-
poBanus u npumenennsa UCY.

1. OcoBeHHOCTH TEXHOJIOTHH NMPOEKTHPOBAHMS W 3BOJIIONHSA CTPYKTYpP po-
G6acrueix UCY

O/1Ha M3 OCHOBHBIX 38,184 TEXHOJIOIHH poekTHposanns UCY 3akmouaercs B TOM,
yrobbl paspaborannas (Bubpannas) crpykrypa 061a1a1a TpedyeMEIM YPOBHEM Kave-
CTBa YIPABJIEHUA, 33JaHHLIM yPOBHEM PoGACTHOCTH, a CIIPOCKTHPOBAHHLIA YPOBEHI
KA4YecTBa YTpaB/jeHus 6511 ONTHMATBHEIM (oAnepKuBas TpedyeMbill ypOBeHb HaIEkK-
HOCTH M TOYHOCTH YUPABIEHHS B YCJIOBHAX HeoupenesaéHHocTH uagopmaimu). IIpu
3TOM OJIHOM M3 NPUOPUTETHBLIX M TPY/HO pelnaeMbiX 3a/a4 TEeXHOJOTHH NPOEeKTHPO-
pauus UCV asnsiercs nocrpoenue pobacthbix B3, nozpossiomux yHKIMOHUPOBATL
UCY B pasnuuubix yc/joBHSX seonpeaenéuxocTn mudopmaimn [5]. fapo rexnono-
ruM npoekTupoBanus pobactHeix B3 HP cocTaBasiior HOBLie THINLI BHIYUC/ICHHN M
npoueccor Monenvuposanus [6, 7]. Ucnonszopauue crpykryp MCY, ocnoBauHbix na
HOBBIX THTIAX BLIYHCJEHHH (TAKHX KAK MSIKHE BLIMMCJIEHNS, KBAHTOBLIE BLIMHC/ICHHS
H T.IL.), B IOCJE/HAE IOkl NPUBJEKaeT Bee Gosbiliee BHUMAHUE HccaenoBaTenedt (2, 7,
8|. [IpoBeseHHBIe MHOPOMHCJIEHHBIE HCCJIEJOBAHNS MOKA3BIBAIOT, YTO OHH 0DJaIaoT
CJIE/LYIOIMMH JOCTOMHCTBAMM: COXPAHSIIOT OCHOBHBIC ITPEMMYIIECTBA TPAUIHOHHLIX
cucTeM ynpaelieHus (TAKHME KaK YCTOHYMBOCTE, YNPaB/IAeMOCTh, Hab/onaeMocTs H
T.11.), YTO COCTABJSIET OCHOBY s Texnojormy npoextuposanus HCY; nmetor ontu-
MaJIbHYI0 (C TOYKY 3DEHHs 3a,JaHHOrO KPUTEepHs KadecTBa ynpasiaenns) B3, a rakxke
BO3MOXHOCTE €6 KODPEeKLIHH H aJAlTaliy K W3MeHTIomeica CHTYalllH yOpaBJ/eHHs,;






