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IHOOPMALIMHA TEXHONOrIA ANA OLIHKU ®OYHKLIN

Beryn.
(CIIIIP) ocTtaHHiM 4YacoM mepeOyBarOTh y TIOJNiI 30py

HANEXHOCTI HEMITKNUX MHO>XXUH HA OCHOBI
ONEPATOPIB T-HOPM TA S-HOPM

Y cmammi npoeedeHO aHani3 ICHyr4qux Jo2iyHuUX oriepamopie t-HopM ma S-HopMm Orns
BU3HAYeHHs1 8iOHOWEHb MiX 8XIOHUMU ma 8UXIOHUMU KoopOuHamamu cucmemu. Y npoueci
pobomu docnidxeHO ernue Hernapamempu3osaHux orepamopie t-HopM ma S-HOpM Ha
egpekmusHicmb 06pob6KU HeywimKol iHgpopmauil. Pos3pobrieHo iHgopmauiliHy mexHoroaito
06pobku HeyimKkux cueHarie Ofs OUIHKU (DYHKUIO HanexHocmi Hedimkux MHOXUH nid 4Jac
B8UKOPUCMAHHSI PI3HOMUIMHUX 502i4HuUX ornepamopig. [lideuweHo moyHicmes Heyvimkoi modeni
OUIHKU pieHs1 36epexxeHocmi eaHmaxy. OmpumaHi pe3yrnbmamu niomeepoXxyrombs HEOOHO3Hay-
HiCmb 8riugy Pi3HOMUIMHUX fI02iYHUX orepamopie t-HoOpM ma S-HOPM Ha MOYHICMb HEeYimKoi
modeni. lNodarbwi docrioxeHHsT Marome 3abe3rneqyumu 8USIBNIEHHST /LY JI02iYHUX Orepamopie
Ha pe3ynibmam He4YimKo20 /102i4HO020 8UCHOBKY.

Krnroyosi criosa: Heuimka moderib, fio2idHe npasurio, t-HopMu, S-HOpMU, MOYHIcMb Moderii.

B daHHoUli pabome nposedeH aHanu3 Cywecmayowux /10eu4ecKux ornepamopos t-Hopm u
S-HopMm Ons ornpedernieHUss OMHoWeHUl Mex0y 6XO0HbIMU U 8bIXOOHbIMU KOOpOUHamamu
cucmembl. B npouecce pabomabi ucciedo8aHo 8/USHUE HernapamMmempu308aHHUX Olepamopos
t-HOpM U S-HOPM Ha aghghekmusHoCcmMb 0bpabomku Hedemkol uHgopmayuu. Pa3pabomaHa
UHGbOpMayUOHHas MexHOsI02usi 0bpabomku He4Yemkux Ccuz2Hasnos Ofid OUEHKU hyHKUUU
PUHaOnNexxHocmu He4Yemkux MHOXecme [pu UCMoIb308aHUU  Pa3HOMUIMHbLIX J102UYECKUX
onepamopos. [losbiweHa MoYyHocmb Hedemkol Modesniu Onsl OUEHKU YPOBHS COXpaHHOCMU
epysa. llonyyeHHble pe3dynbmambl nodmeepxdarom HEOOHO3HaYHOCMb GrIUSHUSI Pa3HOMUIHbLIX
Jlo2uyecKux ornepamopos t-HOpM U S-HOPM Ha MOYHOCMb Hedemkol modenu. [JanbHedwue
uccriedogaHusi O0o/KHbI 0becreqyums 8bISIB/IEHUE BJIUSIHUS JI02UYECKUX 0rlepamopos8 Ha
pesyrbmam HeYyemkoa0 102U4eCK020 8bigooa.

Knro4deable crsioea: Hedemkasi MOOESb,
moyYyHocmb Moderu.

Jloeuyeckoe rpasuso, t-HopMbl, S-HOPMbI,

In this work analyzed the existing logical operators of t-norms and s-norms to determine
relationships between input and output coordinate system. The influence of non-parametrize
operators of t-norms and s-norms on fuzzy information processing efficiency was researched.
There was developed the information technology of fuzzy signals processing for evaluation the
membership functions of fuzzy sets using different types of logical operators. The accuracy of
fuzzy model for evaluation of cargo safety was increased. The results confirm the ambiguity of
the influence of different types of logical operators on the accuracy of the fuzzy model. The
further research must provide the influence of logical operators on the result of fuzzy inference.

Key words: fuzzy model, logical rule, t-norm, s-norm, model accuracy.

CucteMr TiATPUMKH TPUAHATTS pilllcHb
crae norpeba B 00poOIi HEWiTKOT,

XapakTepUCTUKaMU. [Ipu bOMY BCE OUTBINI aKTYaJbHOIO
TOOTO SKICHOI,

MIMPOKOT0 Koja (haxiBIiB, OCKUIBKH JO3BOJISIOTH ICTOTHO
TIIBUIIATH SIKICTh BHOOpPY yompHOIO (JITTP) onrimarnsHOro
pileHHS 3 MHOXXHHH aJbTEPHATHBHUX BapiaHTiB Yy
CKIamHUX a00 eKcTpeManbHuX curyamisx [1]. Byme-sky
IHTENEKTYallbHy CUCTEMY MOXKHA MPEACTABUTH Y BHIJISIII
y3araJbHEHOI MOJENi, CTPYKTypYy S$KOI OITHCYIOTh 3a
JIOTIOMOTOK0 ~ BIMOBITHUX MigXOMIB 1 MaTeMaTHYHHX
3QJIC)KHOCTEH 32 HASBHOCTI YiTKO BH3HAa4eHOI ((hopmalizo-
BaHoi) iHpOpMaILii, IKy MOXKHA IIPEACTABUTH KiTbKICHIMHU
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iHpopMmanii, sKy ckiagHo ab0 HEMOMIIMBO (opMalizy-
Baty [2].

AHani3 gocaimkenb i myOaikamiii. O6macte 3acTo-
CyBaHHS HCUITKAX CHCTEM YIPABIHHSI Ta TiITPUMKH
HNPUAHATTS PIMICHP OCTAHHIM YacOM HOCTIHHO PO3IIMPIO-
eTbes [2-4]. MoiemoBaHHS Ha OCHOBI CKCTICPTHUX 3HAHb
PO CUCTEMY IPENCTaBIIsIE COOOO MiAXiM, B OCHOBY SIKOTO
[OKJIAJICHO 3HAHHS Ta JOCBiJ JIIOJAWMHM, sIKa BUCTYIIA€
eKCTIEPTOM y THTAaHHAX, [I0 MOB’SI3aHI 3 pEaJTbHOI0
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cucremoro [5]. YV pmocmimkenasx [6; 7] mpeacTtaBicHO
HEJOJIKM KJIACHYHOI JOrKH CTOCOBHO MOJEJIIOBAaHHS
peansHuX cucteM. IIpw 1bOMy BBEICHHS ITOHSTTS
HeYiTKOi MHOXXHMHHU [5] nae 3MOry YAOCKOHAJICHHS
MoOJIeNeH, IO MICTSATH JIOTIYHI omepaTtopu. Y IMOTepeaHixX
JOCHIIKeHHAX [8] BH3HAUEHO OIEpaIilo NepeTHHY
HEYITKUX MHOXXWH SIK PO3LIMPEHHS BIAMOBIMHOT omeparii
HaJ 4YiTKUMU MHOxuHamu. JlocnimkenHs [7] mokasanu,
0 JJs MiJABUIICHHS TOYHOCTI HEYITKHX MoJenci
HEOOXITHUM BHUCTYIIA€ 3aCTOCYBAHHS JIOJATKOBHUX
JOTIYHUX omneparopiB t-HOpM Ta s-HOpM. [Ipu 1BOMY
MPOIIEC BH3HAYEHHS ONTHUMAaJbHOTO THITYy OIepaTopa Ha
MPAKTHUII 3BOJAUTHCA 70 iHTYiTHBHOI'O BUOOPY, BUXOISIYU
3 JIOCBiTy, Ha OCHOBI Timore3 abo MeTonoM cmpod i
noMmwiok [9]. Lle mpu3BOIUTH K0 CKIATHOCTI e(heKTUBHOL
OMIHKK (YHKIIH HAJCKHOCTI HECUYITKUX MHOXKHH TMPU
BUKOPUCTAHHI PI3HOTUITHUX JIOTIYHHUX OIEPATOPiB t-HOPM
Ta S-HOPM.

Curres HediTkux iHTenekryansaux CIITIP mependauae
PO3pOOKY MOJIENi CHCTEMH 3 BU3HAYCHHSAM ii CTPYKTYPHOL
Ta MapameTpuyHoi iaeHThdikarii. OKpiM HOr0 HEOOXiTHIM
€ ICHyBaHHs BIAIOBIIHOTO NPOrPaMHOTO 3a0e3MedeHHs ULt
ABTOMATH3aIlii MPOIIECIB MOJICITFOBAHHS TaKHX CHCTeM [2; S5].

VYV mporeci moOymoBH BIAMOBIAHOT MOJETi BHUHHKAE
CKJIAJHICTh HaJIALITYBAaHHsS iI mapameTpiB, 30Kpema,
KUTBKICTh HEYITKMX TPAaBHJI Ta JIHTBICTHIHUX TEPMIB,
¢dopma Qyskuiii nHanexnocri (OH). Ile nos’s3ano 3
BEJIMKOIO PO3MIPHICTIO BEKTOPA BXIJHUX JAHUX, SKHH HE
3MIHIOETBCA B TIPOTIECI MPUHHATTS pimens [ 1; 2; 5].

IMocranoBka 3axavi. Metow pobotu € mociuia-
JKCHHsI BIUIMBY HeETlapaMETPU30BaHMUX OIEPaTOpiB t-HOPM
Ta S-HOPM Ha e(QEeKTUBHICTH OOPOOKHM HEUITKOI
iHpopmanii. Y cTaTTi TakoXX O0OTOBOPIOIOTHCS METOJN
MiABUIICHHS TOYHOCTI HEYITKOI MOJedi 3a paxyHOK
3MCHIUCHHS KpPOKY JUCKPETHOCTI PO30UTTS HOCIiB
HCUITKUX MHOXUH. HEoOXiMHOIO YMOBOIO [UIsi BH3HA-
YEHHS ONTHMAJIbHHUX JIOTIYHHMX OIEpaTopiB t-HOPM Ta s-
HOPM € po3poOka iH(popMamiiHoi TexHOIOTii 00poOKH
HEUITKUX CHTHANIB, 10 0a3yeThCs HA OILIHIN pe3ylbTaTiB
BUKOHAHHS OTEepamii TepeTHHy Ta 00’€JHaHHS HEYITKHX
MHOXKHH.

Anajiz MeroaiB 00po0ku HewiTKoi iH(opmarii.
Etan cunTesy Hewitkmx CIIIIP Bumarae HasBHICTB
JIHTBICTUYHOI MOJIEN, sKa BKIIOYAae B cebe iHPopMaIiio
Opo PO3MIPHICTh BEKTOPA BXIJAHHMX Ta BHXIJHUX JaHHUX,
3aJICKHOCTI MK HHMH, IO ONUCYIOTBCSA Y BUIIISAII
BepOalbHUX NpaBwi, Kijgbkicts Ta Qopma DPH [5].

OO0 eKTHRHA IH(pOpMAaIlis

HeudiTka Mozenp peasbHOT CHUCTEMHM CKIIQNAETBCS 3
JOTIYHUX MpaBWi, L0 ONUCYIOTh 1 (YHKIIOHAJIbHUI
crad. IIpn mpoMy, HampHKIAL, JUI1 CUCTEMH 3 YOTHpPMa

BXIZIHUMH KOOPIHHATAMHU (xl,xQ,x3,x4) Ta OJHIEIO

BHXIiZIHOIO ) JIOTiYHE NPABUJIO MAa€ HACTYIHY CTPYKTYpY

(1:
IF (xe4) AND (x,eB ) AND (x,C,) AND (x,D,)THEN (yeE,), (1)

ne X,,X,,X,,X, — BXiJHi KOOPJMHATH CUCTEMH;

Y - BUXiJJHA KOOP/JIMHATA CUCTEMHU;

Ai,Bl,, C.,D ,E, - neditki MHOXHHH (HTBiCTHYHI
TCPMH), 1[0 BUKOPHUCTOBYIOTHCS CKCIEPTOM JIs JIHTBIC-
TUYHOI OLIHKMA 3HAYE€Hb BXIAHMX Ta BUXIJHUX CHUTHAIIB
CHUCTEMH.

Ha puc. 1 npencraBneno iHhopMaIliifHi OTOKH, SKi
HEOOXiZHI B Tpoleci po3poOKHM HEUITKOI JIIHTBICTUYHOL
MOJIelIi Ha OCHOBI peaibHOl cuctemu [1; 5].

Po3poOka mewiTkoi miHrBicTHYHOT Mozmemi (puc. 1)
HEMOXJIMBa Oe3 3alydeHHS eKcoepra 3 HEediTKOro
MOJICITIOBaHHSI, KU BU3Ha4Yae 1 GopMye MaTeMaTUIHUI
iHcTpyMeHTapii (BuOip Buny Ta Qopmu DPH s
(azsmudiramii Ta medaszsmdikariii BiAMOBITHMX 3HAYCHB
BXiJHUX 1 BUXiZHOT KOOpAKHAT cucTeMH) [3; 5].

SIkicHa JIIHTBICTHYHA MOJICNIb MOXE OyTH TTOOyIOBaHA
IUIA CHCTEM HEBEJIWKOI PO3MIPHOCTI, TOJIOBHHM YHHOM,
Id  CHCTEeM 13 ojHicro abo JBOMa BXiJHHMU
KoopauHaTamMH. Lle 1oB’s3aHO 3 0COOMMBOCTSIMH JIFOJICEKOTO
COPUHHATTS, 1[0 BHKIIOYAE MOXIHUBICTH 3aram’sITOBY-
BaHHS OLUTBIIIC HiXK 7 +2 CTaHIB JOCIHKYBaHOI cuctemu [4].

301TbIICHHS KUTBKOCTI TPABWII JTO3BOJISE ITiIBUIIUTH
TOYHICTE MOJENi, aje MpHU IBOMY YCKIATHIOETBCA il
HaJAIITYBaHHSA, 30KpeMa, IpPH BEJHKIH pO3MiIpHOCTI
BeKTOpa BXimHMX KoopauHaT [5; 10]. Jlas migBuIieHHS
TOYHOCTI PE3yNbTaTiB MOICTIOBAHHSI Ta €(QEeKTHBHOCTI
HOPUUHATTS PIMIeHb HEYITKYy MOJENb IONepPeHbO
HaBYAIOTh, TOOTO iTepaliifHO 3MIHIOIOTH ii mapameTpw 3
METOI0 MiHiMi3auii BIIXWJIEHHS pe3yNbTaTiB JIOI1YHOTO
BUBCJ/ICHHS Bijl CKCTICPUMEHTAJBHUX JAHWX. HanamroByroTs
gk Baru npaBwi, Tak 1 PH HewiTKMX NIHrBICTHYHHX
tepmiB (JIT). Tlponemypa HaBYaHHS HEYITKOI Mojeni
MamMmaaHi-TUNy € 3aJadycio HeNiHiHHOT omTuMisamii, y
paMKax sKOi OCHOBHY YyBary MpUIISIOTh JOCST-
HEHHIO MaKCHMaJlbHOi TOYHOCTI HaBYaHHS HEUITKOI
CIIITP [11].

AL — | PO CHCTEMY MEHTAJIBHA MOJIE]Ib
PE HACHETEMA | *  (OCBLI, CHPIOTHATTA,
IHTVIlILA CKeIepTa)
CyvO eKTHRHI IHPOPMALIS OPO CHCTEMY

!

BEPBAJIbHA MOJIEJIL
(OIIIC TIPABILT TA MHIBICTIMHIK OIHOK, AKI 3a/HI CKCIICPTOM)

Cv0 eKTHRHI, TOUHI BHAHHA TIPO CHCTEMY l

EKCIIEPT 3 HEUITKOT O

HEUITKA JTTHTBICTHYHA

MOJIEITIOBAHHA

MaremaTi THui
IHCTPYMeHTapiit

MOJEJTE CHCTEMH

Puc. 1. [Ipomec po3poOku HEUITKOT TIHTBICTHIHOT MO PeaTbHOI CHCTEMHU
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Jdns 0OpoOku iHpOpMaIii y BiHOBIIHUX HEUYITKUX
MOJICJISIX HEOOXiJJHO BUKOPHUCTOBYBAaTH psiJi oOleparii
JoriyHoro xapakrtepy [5]. SIKIo HeWiTKi MHOXHHU
4,B,,C., D, E, 3acTOCOBYIOTH sl O0UYUCIICHHS CTYTICHIB
ICTHHHOCTI BXIJHHX Ta BHXIIHHX MapamerpiB (KOOPIMHAT)
CHCTEMH, TO JIOTiYHI omepamii (Hampwkiag AND, OR)
3aJal0Th SKICHI BITHONIEHHS MIX BiANOBIIHHUMH KOOpP-
JIMHaTaMH CHCTEMH 32 PaxyHOK 00’e€JHaHHS (parMeHTiB
IpaBuiia B €UHY CTPYKTYpY (1).

Ilpobnema, IO PO3MIIANAETBCA, €  AKTYalIbHOIO,
OCKIJIbKM TOYHICTh HEYITKOI MOJENl 3aJIeKUTh SK BIJ
croco0y 3aBIaHHS HEYITKMX MHOXHH (KUIBKOCTI, hopmnu
Ta HapaMerpiB (YHKUIH HaJISKHOCTI), TaKk 1 BiJ THILY
JOTIYHUX OTepalii, /g0 SKUX HauexkaTbh: t-HOPMH
(AND, n, A) Ta s-HOpMH (OR, U, v). Binnosinni
JoTiuHi omepariii MalTh JeKiTbKa PI3HOTHIHHUX (opM
NPE/ICTABICHHS, B 3B 53Ky 3 UMM BHHHUKAa€ HEOOXIAHICTH
BHOOpY ONTHUMAJBHOI, JUIi KOHKpPETHOI 3ajxadi, (opmu
[3;5]. ¥V Tabmumi 1 mpencTaBiIeHO YaCTKOBHH IEperIik
HellapaMeTPU30BaHUX ONEePaTOpPiB t-HOPMH.

Tabauys 1

HenapameTpu3soBaHi onepaTtopu t-HopMu

HasBa onepaTtopa

MaremaTraHa opMaTizaris

MiHIMyM (M]N)

My (x)= MIN(/'IA () 24 (x))

106yTOK ( PROD )

245 (X)) =12, (x)- 12, (x)

nobyrok 'amaxepa

Hoynp (x) =

A (x)'/"s (x)
A, (x)_'_luﬂ (x)_/uA (x)'/uB (x)

Y craTTi OOrOBOPIOIOTHCS pPE3YIbTATH 3acCTOCY-
BaHHS HeNapaMeTpH30BaHHX OIEpaTopiB t-HOPM Ta S-
HOPM I JOCHIIDKEHHA IX BIDIMBY Ha OINHKY piBHA
30epexeHocTi  BaHTaxy (pucyHok 2). Ilpu mpomy
HeoOXinHo Bm3HauMTH (opmy PH koopammatm X 10

#(x)

1

L

HeuiTkol MHOXHMHU M & H (cepenHii ( M ) 1 Bucoxuit

(H) pisenn 36epexenocti Bantaxy, M & H =M N H),

BHUKOPUCTOBYIOUYH PI3HOTHIIHI HEapaMeTPU30BaHI orepa-
TOPH.

o 30

70

Puc. 2. ®H niarsictnanaoi 3MiHHOI «PiBeHB 30epeXeHOCTI BAHTaXY»

PesynbTaTn MopemioBaHHs. Y  BiANOBIgHOCTI 3
YITKOIO JIOTIKO0, PIBEHb 30€PEKEHOCTI BAHTAXKY HE MOXKE
OyTH OTHOYACHO CepeiHIM 1 BHCOKHM, Yy TOW Hac sK
HeyiTKa JIOTiKa JOMYyCKae MOXJIMBICTh 1CHYBaHHS
BigmoBimHOT MHOMHN. ®H MHOXHN M & H 3anexuts
Biz 0OpaHoro oneparopa t-Hopmu [5].

5

t-nan

Inpopmaniiina TtexHosoris [12], mo mo3Boisie
BuU3HAYaTH (GopMmy Ta KiUIbKicTh @H HEYITKMX MHOXHH,
mpencTaBieHa Ha pucyHky 3. Ilpm 1mmomy icHye
MOJKJIMBICTh TPOBEICHHSA aHANII3y BIUIMBY Pi3HOTHUIHHX
JIOTIYHUX OIEpaToOpiB t-HOPM Ta S-HOPM HA PE3yJbTaT
00po6Ky HewiTKoT iHpopMarlii.

I

n
MAX

Range

. [« ]
M
30 70 a0 Show Terms

MIN

PROD SUM

FilemEdita¥iows InsertrlvalsaDesktup Window

Help

30
30,6000
31 2000
31 8000

70
70.3000
70.6000
70.9000

Choose terms

Do HS R 0OPDELA- |2 0B =O

71.2000
71.5000

324000
33

n

;

336000
34 2000

71.8000
721000

Court of steps ‘ =

==

[~ Table

x| mEe) |

30
307000
3 4000
321000
325000
335000
342000
345000
35 6000
363000

-
377000
354000

mapg |
o

0.0200
0.0300
0.0500
0.0700
0.0800
01100
01200
01400
01600
01800
01900
02100

343000
354000

38
36,6000
37 2000
37 5000
33,4000

3
39,6000
402000
408000
41 4000

42
426000
432000
435000

72.4000
72.7000

73
73.3000
73.6000
73.5000
74.2000
74.5000
74.8000
75.1000
75.4000
75.7000

76
76.3000
76.6000
76.5000
77.2000
77.5000
77.8000

391000
39,5000
40,5000

1 41 2000

0.2300
0.2400
0.2600
n2amn

hbeeeecoceceoceemsaa

Puc. 3. Inpopmaniiina TexHos0riss 00poOKH HEewiTKOI iHpopMaii

53



Bunyck 201. Tom 213

Ha pucyHky 4 mpencraBieHO pe3ynbraTé HociipkeHHS Ilpm mpomy rmroma moBepxHi orpuMmanoi @H MHOKMHA
po3pobieHoi 1HPOPMALIHHOT TEXHONOTIT ISt 3HAXOMKEHHS M & [ BiJAPI3HAETBHCS, IO CBIMYHTH MPO HEOHO-
@®H w~uHOXkMHM M & H (cepenniit 1 Bucokuil piBeHb  3HauHicTh 0OPOOKH HeUiTKOI iH(MOPMALT MPH BUKOPUCTAHHI
30€pEeXEHOCTI BaHTAXY) MPH PI3HUX OINEparopax t-HOPM. Pi3HOTHIHUX ONEPATOPIB t-HOPM.

MIN = min{mAsdi),mBx(i)) Production = mAux(i)*mBx(i)
: J ‘ J : 1 ! : : : : ! : ' : : ; : :
: © Begin| i i i : 3 i : Begin| i i i : i :
! | sz End : : 3 i i 3 : i * End i i i : i i i
" Mo | s BT ‘ 4 L Moo P A TR j '
i i|——Hm : : ol ' ‘ S ; : : : ' :
V| —mgH | i : : : : : i — M2H ! : : 3 : i
08[------ b TRy s e R 08— s D e 7 5 i i o
E el N L A : :
A 2 A P
S RS SO WSS S . A W NNV S S -
e A S ST SRR N o . IO A I
0 i i i ] i j Ug i \ i i i i
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70
X X

Puc. 4. ®H muoxunun M & H npu pisnux oneparopax t-HopM (MiHiMyM Ta J106yTOK)

Pesynbrarn pobotu iHdopmauiiiHoi TexHoyorii aias HOpM (MakcuMyM Ta anrebpaiuHa cyma ) IpeICTaBICHO
snaxomkenns OH muoxuan M & H (cepenniii i Bucoxkuit  Ha PHCYHKY 5.
piBeHB 30epeKeHOCTI BaHTaXYy) MIPH Pi3HUX OTEepaTopax s-

MAX = max(mAx(i), mBx(i)) AlgebraSum = mAs(i+mBuxli) - {mAsx(i)*mBx(i))

=
E
X X
Puc. 5. ®H muoxunn M & H npu pizaux onepatopax s-HopMm
IcCHye MOXKJIHMBICTh MiJBUICHHS TOYHOCTI HEYITKOT n
Mozeni 3a paxyHOK 3MEHIIEHHS KPOKY JUCKPETHOCTI I= Z|y (x,-)_ym (x,- )|a
pO3OWTTS HOCIIB HEUITKMX MHOXHH. 3a JOTIOMOTOIO =
iHTeTpa bHOl TTOXHOKM 200 CyMH BETHYHMH aOCOIIOTHHX ne y(x ) — 3Ha4YEHHS BUXIIHOI KOOPAWHATH CHCTEMHU;
10X1060K (2) OLIHIOITH TOYHICTh MOJENI [5] L L
X, , Y., (x) — 3HAYCHHS BUXIMHOI KOOPJMHATH HEYiTKOI
1029 = [ [y)=3,] dx. @ woreri,

54
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AL

-
L
Clode
Lockup Table GG
Subtract Math  Integrater Display
Function
L
Lockup Table1
S =
[ > A i
Clodki o
Kodkgialies ﬂ —
- 5
Subtracti Math Integratord Display1
Function1 0.3343
- —

N\

Lookup Table3

K|

Absi

—

I

g

Memorny1

Display2

-

Scopel

Puc. 6. Ominaka TOYHOCTI MOJEINi 3 BUKOPUCTAHHIM OTIepaTopa MiHIMyM

3MEHIIEHHSI KPOKY JUCKpeTH3amii MpHU3BeNo [0
HIJBUIIEHHS TOYHOCTI MOJEJI 3a paxyHOK 3MEHILEHHS
iaTerpaixpHoi moxuOku 3 0,06 mo 0,01 ta cymu BenuawH
abcomoTHIX MoxuO0K 3 0,9 10 0,33 (pucyHOK 6).

BucHoBku. PesynpTaramMu MoOJenOBaHHSA JIOBEJEHO,
IIIO ONEpPaToOpH t-HOPM Ta S-HOPM IO-Pi3HOMY BILIMBAIOTH
Ha edexTuBHICTE 0OpokM Heuirkoi iHdopmauii. [Ipu
[IFOMY 3MCHIICHHS KPOKY AWCKPETHOCTI PO3OWTTS HOCITB

HEYITKUX MHOKHH JIO3BOJIAE MIIBUIIIATH TOYHICTHE MOJIEINL
3a paxXyHOK 3MEHIIEHHSI 1HTerpaJbHOI MOXUOKH Ta CyMHU
BEIIMYMH aOCONFOTHHX TOXMOOK. CHHTe30BaHa iH(opMartiiiHa
TEXHOJIOTIS OOpPOOKH HEYITKHX CHCTeM e(EeKTHBHO
BUKOPHUCTOBYETHCS JiIss OIMiHKA DH HEUiTKMX MHOXHH
MPU Pi3HUX JIOTIYHUX OMEPaTopax y PisHOTUITHUX 3a7a4ax
TIPUHHSTTS PIlICHB.

SO

12.

. Bossley K. M. Neurofuzzy model construction for the modelling of non-linear processes :
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