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B crarbe paccMATDHBAETCA TEXHOJIOTMA ITPOEKTHPOBAaHHS POOACTHBIX
VCY u npeanaraercss apxuTeKTypa nNporpaMMHOro obecnedeHns ONTHMH-
saTopa Ga3 3HaHuil, opueHTHpoBaHHOrO Ha paspaborky UCY cnoxmsoit
kondurypaunn. Ha npumepe paccmarpusaerca pabora CV, cozpannoi c
HCNOJIb30BAHHEM TPelaraeMbIX TEXHOJOTHH.

tems is examined and an architecture for knowledge base optimizer for
complex control systems is proposed. Example of operation of control
system created with the suggested technology is shown.

KunroueBble cJI0BA: HEYETKHIT PeryiaTop, onTuMH3aius 6a3el 3HaHUI.
Keywords: fuzzy controller, knowledge base optimization.

1. Beegenue

Hn>kenepHble METOABI TEOPHH YIIPABJIEHNSA B TEXHOJIOMHH POEKTHPOBAHUA CHCTEM
asromaruueckoro ynpasienns (CAY) cdopmuposansl B NpowioM cToieTHu. B
3AJI07KEHBI, B YACTHOCTH, OCHOBLI CTOXACTHYECKOTO H AANTHBHOTO yIIPABJICHUS CJI0XK-
HBIMH JTAHAMHYECKMMH CHCTeMamu (B oBIeM ciiydae ¢ mepeMeHHOH CTPYKTYpoii) B
yCI0BHSAX HH(MOPMAIHOHHOH HEONPeIeNeHHOCTH.

CaeayiomuM maroM B 3TOM HAIPABIEHHH SBWJIACH PAa3pabOTKa NPHHIMIIOB MOJE-
JIMPOBAHUA W NPOEKTHPOBaHKA HedueTKuX CAY B yCJHOBHAX HEONpeJeseHHOCTH, Y4H-
THIBAIOMIAS MHAWBUAYATbHEIE 0OCOOEHHOCTH NOBEIeHUS BLIGOPOYHBIX TPAEKTOPHIl ABH-
xernsi OV [1]. 3a ocHOBY HaHHOHN METONONOTHH NPOEKTHPOBAHHSA IPHHATA TEOPHHA
JIMHCBACTHYECKOH anpoKCHMAIMK ¥ HEYeTKOro Jornyeckoro seisoga (J1. 3aze u ap.)
ans coznanus pobactabix 6a3 3nanuil (B3) HHTe/TeKTyasbHBIX HEYETKHX perysid-
topoe (HP) [2], [3]. B pamkax ykasaHHOHi MeTOJONOTHH NpPOEKTHPOBAHHS 3aKOHOB
yrpaBleHHs Ha OCHOBe (bH3uYecKux MeToa0B (HH(pOPMAIMOHHO-TEPMOINHAMUYECKHE
¥ KBAHTOBO-PeNATHBHCTCKHE Meroast onucanus OV u npoueccos ynpasienns [4]) B
cepeanne T0-X DoA0B MPOILIOrO CTOJIETHs GbLIA 3aJI0)KEHbI OCHOBbI TEXHOIOTHH MPo-
exTupopanus uTeLNeKkTyansEbx CAY (MCY) [5] - (8] 1.

! [Tepshie npakTHYECKAE PE3YIILTATHI, Oy YCHHbIE HA OCHOBE Pa3paboTannoil METONONOTHHA MPOeK-
Tuposanus HP B pamxax nporpamuel «Hnrepkocmocs, Guumu nonoxkens: 30 mer Hazad KOJIEKTHBOM
asropos comecTHo ¢ B.H. ITerpoeeim u B.C. Ilyrayernim ma 7-om Konmrpecce IFAC, XenbcrrKkH,
1978 [6]. Jloxnan ma komrpecc 6ma mpeacrasmen Prof. L. Zadeh. [lannas pafora sBaseTcs paspe-
THeM nonydenanix mxosnoit B.H. IleTposa pesynnTaToB B JaHHOM HaNpabJeHHH 3a nepuoa 1977 -
2007 [7].
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HCY nepporo nokoJeHHs npeacTaBnsam coboli skcneprayio cncremy (3C) ¢ pas-
JUYHBIME TIO T1yOuHe npejicraBieHnsaMH 3HaHui. Takyw cHCTeMY MOXHO COpoexTH-
poBaTh, HanpuMep, BBegenHeM B cTpyKTypy CAY 6/i0Ka HEUeTKOro JOTHISCHOn0 Bhi-
Boga. OcHoBHyI0 po/b B 3Tux DC Hrpano KagecTso ucnoab3yemoil B3, xotopoe zass-
CHT OT ONbITA M CYOBLEKTUBHBIX 3HaHHN YenoBeka-skcnepra. OHAKO B cayEase yOpas-
nenns r7i00aibHO HEYCTONYUBBEIMH H CcyniecTBenHO HesmuefiHbiMA OV, samonsmmns-
sl TIoJ, BO3AEfCTBHEM CJIOMKHBIX CTOXACTHYECKHX LIYMOB, JaXKe ONBITHOMY Sel0sexy-
3KCNEPTY TPYAHO NoA0OpaTh ONTHMAIBHYI (¢ TOYKH 3PEHHs KAUeCTBA yHpassesms )
B3 HP. Xopomo uzsecred GakT, 9T0 OPH CAyYailHBIX BO3MYIICHHAX 118 Bemmsed-
Hoit CAY ¢ TpeMsi BXOAHBIMH H JABYMS BBEIXOAHBIMH CHCHAJIAMHE IKCTIEDTY yiEe TPVAEO
cchopmupoBaTh onHcanne GYHKIMIE TPHHAIIEKHOCTH H KOJTHYECTBO NDOIY KIISOSHEL
npasus B B3, obecneunsaomue Tpebyembiil ypoBeHb pobacTHOCTH ynpassesws D

pesyabrare Benymas dupma «Ompon» (HAnonus) npuocTaHOBHIA cepulisssl ssamycx

HP pnst o6bekTOB ynpasiaeHns co COXKHOM cTpykTypoii. 9ta npobaema - yamoe wecro
BCeX NepBbIX (M uX nocaeaymomux Mogudukamuii) HCY (2], [3]. Ilosromy mcoomssosa-
aue 9C B KAYECTBE HHCTPYMEHTADHS H3BJIeUYeHHs 3HaHUi U (hopumuposasms B3 (xax
ocHOBBI TexHojiorun npoektuposasus VCY) He NpuBeNO K 0XKHIaEMOMY CymecTees-
HOMY ycmexy (XOTsi CyMIeCTBYeT MHOIO mPHMEPOB 3((hEKTHBHOTO NPOMBIESSSSOr0
suepenus [5], [9]) B cuay caoxnocrn OV n cyObeKTHBHOCTH HEGDOpMAIImN, BSOCH-
MOt IKCIIEPTOM.

C TOYKH 3pEeHHs] TEXHOJIOTHH IPOEKTHPOBAHHA OCHOBHOH nmpofnewmoli ssespesus
HCY nepBoro nokoJyieHus ABIAIACH HX cj1abas aJaNTHBHOCT K H3MEHEHESMW BapameT-
pos OV (BrI3BaHHBIX, HAPEMED, CTapeHHeM CTPYKTYphl OV nin peskau msescsmen
BHEIIHeil Cpejbl), & TAKKe HU3Kas POBACTHOCTb MOJYYEHHBIX 3aKOHOB yIDasIeswHs.
Hna pemrerus nmonobusx mpobaem Gpuin paspaboranst UCY proporo momomesms c
rIyOMHHBIM NPEJCTABICHHEM 3HAHMN, HCIIONB3YA TEXHOJIOTHH TAK HASHBASMEIT MAT-
KHUX BBIYUCIIeHH, 00beIUMHSIOMEE B €IUHYIO HENOYKY FeHeTHYecKue anroparss: (TA),
Heuerkue Heifponnsie cetu (HHC) u HP.

B panbueiimem Bropoe noxosenue MCY crano ucnons3opars HOB sma ofpar-
HO¥ CBsA3M, HA3bIBAEMOH rnobanbHON HHTEIeKTyaabHOH obpaTHO# cesssm (THOC)
[1], [3], [8], [10]. D10 maeT BO3MOKHOCTL H3BJIEKATH OObEKTHBHbIE 3HAHNS HENOCDES-
CTBEHHO M3 CaMOro JHHAMHYecKoro npouecca nosefenns OV m BcnosssTesssoro
yerpoiicrea CAY. Kontyp 'MOC Brmouaer I'A ana nonyyenns urdopsamss of on-
THMAJILHOM CHTHAJIE YNPaBIeHHs (MCXOAS N3 QUHAMUYECKOTO ¥ TEPMOINHAMNSSCKOr0
nosenennsa OV u I[N /I-perynaropa) 1 HHC, annpokcuMupyiomeii nasnnil omreears-
HEBIl CHPHAN YIIPABJIEHUS C MOMOMILIO 33JaHHON CTPYKTYpPhl Hefiponso# cerm. Laxod
[OXOJ, paccMoTpeH B [1].

Auanu3 pesynbraToB Mmogeimposanna CAY na 6ase nepBoro srana paspaborassoi
TeXHOJIOTHU NpoeKTHpoBanus B3 1noka3an OCHOBHO HEJOCTATOK - HEOUTEMAILHLI
soibop crpykrypsl HHC. Kak npasmio, B cucremax npoekrupopaams 53 HCY r1a-
KOTO THITa nocrpoenne coorsercrByomedt crpykTypel HHC Boznoxerno sa omssrsoro
4eJI0BeKA-9KCIepTa. 3aa4a 3Kkcnepra npu onpeaenennn crpykTypst HHC caommres x
BEIGOPY MOJENH HeYETKOr( BEIBOMA ¥ NIARHEM 0GPAZ0M K THHIBHCTHSSCKOMY ONECA-
HHIO 330aHH0r0 obyvaromero currana (OC). Ograko pelneHne 3Tof 3a3a%s BPYIEYIO
B CJIOXKHBIX CUTYalMAX YIpaBJeHHs npeicrapiser Oonbuiyio npofiewmy zame 1is
ONBITHBIX KCIEPTOB.

Jpyro#t Baxkaoit mpobiemoii ocraeTcs onpejeseHne TpebyeMmoro COOTEOmEHHS

MesK 1y TOYHOCTbIO onucanus (annpokcumanin) OC u HeoGxoAUMEIM YpoBEes pobact-
Hoctu Beedi crpykTypsl HHC. Ofe yka3zanubie npobieMbl peiaioTcs Ha BTOPOM ITane
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Texsonoruu nocrpoerus B3 UCY ¢ moMompio nporpaMMHBIX CPeACTB HHCTPYMEHTa-
pHA, Ha3BanHoro ontumusarop 6a3 3manmit (OB3) (3], [7], [10] - [13]. B aauuoit cra-
The PaCcCMOTPEHA IPOrpaMMHAsi APXHTEKTypa, npuHsaras 3a ocuosy OB3. OcHosHOe
BHHMaHNe CKOHLEHTPHPOBAHO TaK:kKe HA OMHCAHWH KOHKPETHBIX Pe3yJbTAaTOB MOJe-
nuposanus VICY cl0XHLIME CYIIECTBEHHO HEJIMHEHHBIMH 0ObEKTAMH YIIPABJIEHHUS CO
cay4daiiHno uamengwoneiica CTpyKTypoi.

2. Texsosorus npoekTupoBaHus pobacTHbIX Da3 3HaHMN MHTEJLIEKTYalIb-
HBIX CHCTeM yIpaBJIeHHs

OB3 sBaserca HOBbIM 3¢ EKTHBHLIM NPOTPAMMHBIM HHCTPYMEHTapHEM MOCTPO-
enns B3 pobactaex MICY Ha ocHOBE MATKHMX BBIYMCIEHHH C MCIOAL30BAHMEM HOBBIX
KPHTEpHeB ONTHMM3anuK (B BHAE HOBhIX THNOB dyuxkuuii npuroznoctu I'A). B ka-
YECTBE TAKOBBIX BBICTYNAIT TEPMOIMHAMHYECKHE H MHGMODPMALHOHHO-3HTPONHUITHbIE
KPHTEPHH Ka4yecTBa ynpasienust [2].

Jna nocrpoenns B3 ¢ ncnons3osannem OB3 nHeobxoanmo Hamnaue OC, koTopsrit
MOXKeT OBITH TOsydeH JubO Ha 3Tale CTOXACTHYECKOrQ MOIEIMPOBAHHA IIOBEIEHHS
OV, npoBeIeHHOro ¢ MCIIONB30BAHHEM €r0 MaTeMaTHdecKoll mMoxenu, aubo sxkcnepu-
MEHTaJIbHO, IyTEeM HEMNOCPEICTBEHHOr0 M3MEPEHHs IHHAMWYECKHX NMapaMeTpoB (hH-
3nyeckoit Mmogemn OV.

Coznanre B3 npoucxonuT B HECKOILKO 3TANOB:

Dran 1. Bubop modeau nevemxozo éweoda. Ilosb30BaTeslb KOHKPETH3UPYET THIT
HedeTKo# Mozenn BuiBoga (Cyreno, Mamaanu 1 T.1.), onepanuio HeYeTKON KOHbIOHK-
unH (IPOU3BEJEHHE MM MHHAMYM ), YACTO BXOJHBIX ¥ BBIXOJHBIX E€PEMEHHBIX.

Bran 2. Cosdanue aunzeucmuveckur nepemennniz. C NOMOIIBIO FeHETHYECKOro
anropurMa (['Al) onpesensiercs onTHMaIbLHOE YHCIO DYHKUME IPHHALIEKHOCTH 1715
KaX10#1 BXOJHOH NMHIBUCTHYECKON NEPEMEHHO1, a Tak>Ke BhIOHpaeTcs ONTHMAIbHASA
dhopma mpecrasienns uxX (GyHKImH TpHHALIEKHOCTH (TpeyroiabHas, layccoBckas
¥ T.7.). B xauecTBe KpHTEpHs ONTHMAILHOCTH TOH WM MHON KOH(MDUIypPaiyH JIHHL-
BHCTHYECKHX TIEDEMEHHBIX HMCIOJb3YeTCd MaKCHMYyM COBMECTHOH MH(DOPMALMOHHOM
SHTPOIHHK ¥ MEHHMYM HHGDOPMALHMM O CHTHANAX B OTAEJILHOCTH, KOTOPBIE HMEIOT BHJL

H(j’” - H(

XilXe ™ lei?e=#§_ -1-'1-=|u‘xk )

N | 1)
= = Dl (i(8)) * i, () (O gl (2:(8) * ()0

u
Hy, = —p,log(p,) = —plzilz: = vk, ) loglp(zile: = pk,)]
, P -
=~ 57 2_ i, (:(t)) loglu, (x:(t))]
t=1

COOTBETCTBEHHO.

3neck * - BHIOpaHHas onepanysi HeueTKON KOHbIOHKIMK; X;, i = 1,...,m — Ha-
60p JMHIBHCTHYECKMX MEPEMEHHBIX, cooTBercTByIoImX KoMnonentam OC; py , i =
L,...,myj; = 1,...,lx, TepM-MHOXkeCTBO, cooTBeTcTBYyIONEE i-0ff Komnorente OC;
z(t) = (z1(t),...,Zm(t)) - komnonenTsr OC; N - uncno xomnonenror OC.

Sran 3. Cosdanue 6a3wne npasus. Ha NaHHOM 3Tame HCHONb3YeTCH ClEIHATLHbBIN
anropuTM orbopa Hanboiee «poDACTHBIX NPABHJI» B COOTBETCTBHH CO CJIEIYIOMIMMH
IOBYMSl KDHTEPHAMH:
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1) «cymMMapHBI#i» KpuTepuii: BHIGPATL TOMBKO Te NpaBuia |, KOTOpbIE yA0BJIeTBO-
PSAIOT CIEAYIOMEMY YCAOBHIO:
R; % L,

totaly,

rae TL (threshold level) - 3anantbiii (BpY4HYIO HiH BHIOPaHHbLII ABTOMATHYECKH)
PPaHHYHbIA YPOBEHb AKTHBALNH DABHIIA, U

N
1 l
Ristat,, = 3 Ris(th),
k=1

Ry, (tx) = H[#;l (@1 (k) ), (z2(tk)), - - - 15, (Tn(ti)),

roe fp - MOMeHTH Bpemenu, k = 1,..., N ;ﬂfn (zk),k = 1,...,n - byHKUMH NpUHAI-
JIEXKHOCTH BXOIHBIX NepeMEeHHBIX, [ - mEnekc npasuna B B3; cumBon «[]» oboznavaer
Onepanyn HevdeTKOl KOHBIOHKIHH (B YACTHOCTH, MOMXKET HHTEPHPETHPOBATLCH KAk
IpOH3BeJieHNe HIH MHHUMYM);
2) «MaKCHMAaJIbHEIH» KpUTepnii: BRIOpaTL TOJNBKO T€ MpaBuia [, KOTOPBIe yAOBIe-
TBOPAIT YCJIOBHIO
max, RL.(t) > TL.

t=ty,.eny

Dran 4. Onmumudayus 6a3er npasud. C NOMOLILK PeHETHYECKOrO AJrOPUTMA
(I’A2) onruMusnpyioTcs mpaesbie vacTu npasui B3, onpenenennoit Ha arane 3. Kpn-
TepHeM KadeCcTBa Ha 3TOM 3Taie BLICTYIAST MHHUMYM ommbOku annpoxcumanun OC
(of6yuatomero curaaa):

N
B ZE‘, (2)
t=1
B = S(P@(t),2a(t), .., 2m (1)) — )P,

rae F- sexon UCY, d(t) — menepoe cocroanus O cornacio OC B MOMeHT BpeMeHH
ts t= by bive

Ha nannom 3tane HaxoauTcs pelnenue, Giu3koe K rIo6abHOMY ONTHMYMY (MH-
auMyM omubkn annpokcuManng OC). C moMouisio CIeayioUero sTamna 3T0 peueHne
MO2KeT ObITh JTOKAILHO YIy4ILeHO.

Sran 5. Hacmpoiixa 6z npasur. C nomolpio reserudeckoro anropatva (FA3)
ONTHMH3HPYIOTCA JIEBbIe H Ipasble YacTH npasui B3, 1.e. nonbupaoTes onTuMasbHbE
HapaMerphl PyHKLINN NpHHALIEKHOCTH BXOJHBIX, BhIXOAHDIX HEPEMEHHEDIX (C TOUKH
3pennsd 3amanHoit dyukun npurogaocty ['A). B nannom nporecce onTUMH3ALHE HC-
MOAB3YIOTCS PA3NHYHbIE (DYHKIMA IPUTOJHOCTH, BRIDHpaeMble moaks3oBaTenemM. B ka-
JecTBe TAKUX (OYHKUHMH MOXKET BBICTYNATH KAK MHHHMYM OWHOGKH ANNpPOKCHMALINH
(2), Tak ¥ MAKCHMYM COBMECTHOM MH(bOPMATHOHHOH suTporm#A (1).

Kpome Toro, Moxer npoucxonuts HacTpoitka B3 ¢ nOMOIIBI0 APYrEX OnTHMH3A-
IHOHHBIX AJITOPHTMOE, TAKHX KAK ANTOPUTM O6PATHOrO PACHPOCTPAHEHUA OLIUOKH.

3. IIlporpamMHas peanu3anus onTumusaropa B3
3.1 Modeav HCY

Ilepsasa sepcus OB3 [11], [13] ucnoas3obana GpUKCHPOBAHHYIO CTPYKTYPY OTITH-
ME3HpyeMoll HEeYeTKOH CHCTEMbI yNPABIIEHHs, COCTOANLYI0 W3 OAHOrO OJI0Ka JIMHIBH-
CTHYECKHMX IIePeMEeHHBIX M OHO# 6a3bl HEYEeTKHX IIPABKI, U3 KOTOPBIX OJHOBPEMEHHO
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MOIJIa MCIIOJIB30BaThCA TOJMIBKO 04HA. IIpakTHYecKoe MCHONb30BaHHE ONTHMH3ATOPA
[I0KA3aJ10, YTO TAKAS CXeMa SIBJISIeTCS CJMIIKOM JKEeCTKON M OrpaHHYHBAET BO3MOXKHO-
cru npoektaposanns MCY. B kadecTBe MpOMEXYTOYHOTO pelieHHs 1715 MOBBIIEeHHS
rubKOCTH ONTHMU3ATOPA B Hero Obuna 106aBIeHa BO3MOKHOCTD NOJJEPIKKH HECKOMb-
kux 6a3 nansex. I[Tpu 3ToMm ToabKo ogHa 6a3a Moryia 6biTh BEIGpaHa B Ka9ecTBe aKTHB-
HOIf (HCTIONB30BaNACh U1 ONTHMH3ALEHA W pabOTHL), M Bee 6a3bl HMEJIN OHH H TOT 3Ke
Tun. Ha 3TOM BO3MOKHOCTH PACIIMPEHHS] HMEBIIEHCs KeCTKOH CXeMBI ONTHMH3aTOPa
6bLTH HCHYEepIaHEL.

Jns moctpoenns Broporo nokonenus OB3 (ontummzaropa 6a3wr 3naumit) UCY
Obu1a BeIOpaHa MOAYJIBHAS CXE€Ma, KOTOPAs NOAPA3yMEBAeT NOCTPOeHHE MOIb30BaTe-
sem mozenu MCY u3 nabopa dbyHKuHOHAILHBIX GJI0KOB, TAKHX KaK MOAYAH BBOJAA H
BbIBOAA JAHHBIX, JIHHTBHCTHYECKHX NEPEMEHHBIX, HEYETKOTO BhiBOJA W ApyTHux. Iipu
3TOM IOJIB30BATENb MOXKET IPOM3BOJIBLHEIM 00Da30M coeauHATh 3TH buoki, hopMupys
Monenn caoxaex ICY.

B ocnore monyneuott monemn MCY nexar knaccsr Model, DataArchive u Block.

Knace Model unkancymupyer Bce o6beKTsl, HeoOXOAHMBIC AJSE MOCTPOEHAS MO-
nenu UCV u obecneunsaer p3anmozaeticreue Mexay HuMu. OH OTBeUYaeT 3a BeIeHHE
croucka nmeromuxes B Mozenu VICY monyneli, orcnexupBaer KOPPEKTHOCTL CBs3eil
MeX/Ay MOLYJIAMH, OPEIOCTaBisieT HHTepdeichl 1A nepeiadyn JaHHBIX MOINH I
BBIMUCJIEHHS, & TAKXKE NOJIy4eHns pe3ynabraToB. OH0# U3 OCHOBHBIX (DYHKLMIA 3TOrO
KJacca fB/gerca obecneueHne MpaBHWJIBHOrO MOPSIKA BHI3OBOB MOIyJseil npu npose-
JieHUH BhIuucjieHns. KoppeKTHBI MOpsiI0K BEIMHCISHNIT I04pa3yMEeBaeT BLINOIHEHHE
CIeAYIOMUX YCIOBHIA:

® BCE MOJY/IH, HA BXOJ KOTOPBIX NOCTYIIHJIM HOBbIE JIaHHbIE, OYIYT BEI3BAHbI;
® MOIY/IH, Ha BXOJ KOTOPBIX He NOCTYIIAIO HOBBIX JAHHBIX, HE BHI3HIBAIOTCH;

® MOJIy.b He JOJKEeH BBI3BIBATHCS A0 TEX IO, MOKa BCe HOBBIE JAHHBIE HA €ro
BXOZaX He 6yAyT AOCTYIHBIZ,

Samenanue. g peanu3anun TAKOrO NOPSIKA, BCE MOLYIN Pa3bMBalOTCH HA KJac-
Cbi, B 3aBHCHMOCTH OT NOpsKa Beraucaenuii. K kiaccy ¢ HAaHBBICHIHM HPHOPHTETOM
(0) orHOCATCS MOAY/H, HE MMEIOIIME BXOJHLIX NMOPTOB. Bhimonnenue (yHKumi 3THX
MOZyJIel IPOM3BOAMTCS B NIEPBYIO OYepeab. s oCTANbHBIX MOZAYJiell MPHOPHTET No-
JIATAeTCsA PABHBIM MAKCHMYMY PHOPHTETOB MOy e, BHIXOAHBIE MOPTHI KOTOPBIX CBSI-
3aHbI C BXOAHBIMH MOPTAMH PACCMATPHBAEMOIO MOMYJ/fA, YBEJHYEHHOMY HA eIHHHILY
(puc. 1). Buavenns npuopuTeTa OOHOBAAIOTCA TPH MU3MEHEHUH CBA3EH MEXKIY MOLY-
JISIMH.

Knace Block sisnsiercs 6a30BbIM KJ1accoM Jyis peaiH3alull pa3sinuYHbIX MOAyJei
HCY. Ou npenocrasaser obumil uurepdetic, HeobXoXHMBIH IS TPOBEIEHHA pacye-
TOB, a Takxe obecneunsaeT 6a30BbIe QyHKIEN, HeODX0 UMbIE DOIBIIHMHCTBY MOIyei.
Kax bl MOAY/Ib MOXKET MMeThb OJMH HJIM HECKOJbKO BXOAHBIX H BBIXOIHBIX TIOPTOB,
Yepes KOTOpbie IPOU3BOAMTCH 0OMeH TaHHBIME ¢ APYTHME Moay/aMu. O6beKkTsI 9TOro
KJIacCa TAKXKe MOIYT ABIATHLCHA LEJIeBLIMH O0BLEKTAMH ONTHMH3AINH JJIs reHeTHye-
CKHMX aJrOpUTMOB.

Knace DataArchive ofecieunBaeT XpaHeHHe W H3BJIEYEHHE JAHHBLIX, TepeIaBae-
MBIX BHYTPH MOZeIH. B 3TOM Kjacce XpaHATCA JAHHbBIE, OPOXKIAEMble BHIXOAHBIMM
HOPTAMH BCEX MOIYJel B CHCTeMe, & TAKXKe BXOJAHbIE M BBIXOAHbIE NaHHbIe Monenu. Bo
BpeMsl BLIYHCIIEHHI JAaHHBIE C BEIXOJIHOTO MOPTA KK 00 MOJAYJIA 3aHOCATCS B APXHUB.

2Cucrema He NOMNEPKABACT NHUKJIHYECKHE CCHUTKH MEXY MOMY/ISMH.
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Kmacc: 0 1 2 3 4
Tlopagex eumosHensa: Inl, In2, In3, B, C, A, D, E, Ouf2, F, Outl, Out3

Puc. 1: Kaacew npuopumemos modyaetl © nopadox 6unoieHul

Ecan nmerorest Apyrue MOy/IH, BXOAHBIE TIOPThI KOTOPBIX TMOIKIIOYEHBI K paccMar-
PHBAEMOMY BBIXOJHOMY IOPTY, TO JJid NPOBEIEHHS BHIYNCAEHUN ITH MOIY/IH H3BJe-
KAlOT COOTBETCTBYIOLIHE JaHHbIE W3 apXuBa. [laHHble Kax 10l HTepalii BEMHCICHHA
B apXHBE MOT'YT COXPAHATHCH I MOCHEAYIOMEro H3y4YeHHa MOC/e 3aBepIIeHus Bbi-
uyncaeHnl, a TAKXKe MOTYT HCIOIb30BATHCH B CJEAYIONHEX HTEPAUMAX, €CJIH CHCTeMa
OIPEeNIAT, YTO KAKHE-TO U3 JaHHBIX He TpebyloT mepecyera.

Ha prcynke 2 NOKa3aHO B3aHMOIEHCTBHE OCHOBHBIX KOMIIOHEHTOE MOJIEJH CJI0XK-
noit UCY. Knaccw In, LinguisticVariable, Sugeno, Mamdani, Deffuzfication, Genera-
lizator 1 Out asnsroTca noroMkamn Kiaacca Block.

3.2 Peaiu3auun 2eMemuMeckol OnMumMu3ayuy

B onTuMHU3aTOpe peann30BaHO JABA MEHETHYECKHX AJITOPUTMA — OOLIYHBIH IeHeTH-
Yeckuil anroput™, obecneduBalomuii MHHUMH3ALMIO BENeCTBEHHON uenesoll (yHK-
HH, a Takke aaropury tana NSGA [14], [15], koTopsili HAXOAUT MHOXKECTBO NAPeTo-
ONTHMANLHEIX PEIIeHHi U1 3aJa4y MHHHMH3AIHMH HECKOJILKHX LENeBbIX (hyHKIHIA.
DTH ANTOPHTME! MOTYT HCIONL20BATLCH € ABYMS THIAMH ¥YDOMOCOM, B KOTODBIX KO-
JMPOBAHHE PemIeHuit IPORCXOMHT ¢ noMomsio Gunapuoit «/ IHK» nau nabopom sere-
CTBEHHBIX YHCEJ.

Jna nonuep:KKu reHeruueckoit onTumusaumu OGbuin pa3paboTaHBl HECKOJIBKO
uepapxuil knaccos: OptimizationTarget, Chromosome, ChromosomeFactory u Opti-
mization-Engine (puc. 3).

Knacc OptimizationTarget o6basnsier unrepdeiic 1is 06bLEKTOB, KOTOPbIE MOTYT
OLITH ONTHMH3NPOBAHBI C TIOMOLUBIO FeHETHYEeCKHX aropuTMOB. OCHOBHBIE DYHKIHH,
KOTODBIE JOJIKHBI [IPEI0CTaBUTh TaKue O0BEKTHI 9TO (DYHKIMH KOAHPOBAHUS U JEKO-
JUPOBAHHS COCTOAHMSA ODBbEKTA B XPOMOCOME, 4 TAKIKE BbIYHCIAeHHE DYHKUHN [OJe3-
HOCTH JUIsl TEKYIIEro COCTOAHUSA OObEKTA.

Tak:ke B 3T70M uHTepdelice IPeayCMOTPEHBI BCOMOraTe/IbHBIE (DYHKINH, H3BEIa-
1o1He 00HEKT O Hauasle W KOHIIE POLECCa ONTHMHU3AINH, TEKYLIEM nporpecce u (byHK-
w0 Optimizeable, no3BOASAIONIYI0 TPOBEPHTH MOTOBHOCTh 06bHEKTa K ONTHMH3ALNA.
Knace OptimizationTarget obecneunBaer peann3aiiio 3Tux GYHKUEHA N0 YMOTHaHHIO,






