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OVERVIEW OF THE METHODS OF
OPTIMIZING THE PARAMETERS OF
FUZZY REASONING SYSTEMS

The world experience of building intelligent
systems and various approaches for the -effective
combination of various methods with the aim of
simplifying the construction and optimizing the
parameters of fuzzy systems are considered. The study of
hybrid algorithms gave good results for overcoming the
problems of incompleteness of the set of fuzzy rules and
inconsistency of the membership functions of the input
variables.

The ability to change internal parameters to
work in certain conditions is an undeniable advantage of
using neural networks. The combination of fuzzy logic
and neural networks was studied by Takagi and Hayashi
in [1]. The authors of [2] proved the actual equivalence
of the functional behavior of networks of radial basis
functions and systems of fuzzy inference, which makes
it possible to apply learning to both models.

The most widely used among hybrid systems is
the adaptive neuro-fuzzy inference system (ANFIS). The
model has the ability to learn wusing error
backpropagation and the least squares method to
estimate the control error. The adaptive neural network
system is based on the Takagi-Sugeno fuzzy inference
algorithm and is capable of approximating nonlinear
functions. A set of equations makes it possible to adjust
parameters using classic optimization methods.

A widely used fuzzy reasoning algorithm is also
the Mamdani fuzzy inference system. The
implementation of this algorithm by an adaptive neural
network is considered in [3] and the structure of the M-

ANFIS model is proposed. The advantages of the hybrid
algorithm in nonlinear modeling are noted, which allows
you to adjust the membership functions and parameters
of the fuzzy model.

Therefore, the use of fuzzy control algorithms
in combination with adaptive neural networks gives the
best results, which is especially relevant for systems of
high complexity in conditions of incomplete information
certainty.
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3ACTOCYBAHHA KOI'HITUBHOI'O
IHTEPHETY PEYEN HA
JAJIIBHUYHOMY TPAHCIIOPTI

CekTop 3aJi3HHYHOTO TPAHCIOPTY CTOITh Ha
nopo3i TEXHOJIOT1YHOI peBotoIil, TOTOBUH
BUKOPHCTATH TpaHcdopmartiiHui TIOTEHITiall
KOTHITHBHOT'O IHTEpHETYy pedell y CBOiX cHCTeMax
ypaBiiHaA. Jleski IporpaMu KOTHITHBHOI'O iHTEpHETY
pedeil 3MyIIyIOTh  BUKOPUCTOBYBAaTH  IIPOTOKOIH
PO3IOJIIEHOr0 IJIAHYBaHHS B TAKOMY KOHTEKCTI, SIK-OT
npobiemMa KOHTPOJIIO PYXy 3aJi3HUYHOI'O TPAHCIIOPTY
[1]. TlpoBenenmii aHami3 MoKa3aB, IO OE3IPOTOBI
YacTKOBI CITYACTi TOMOJNOrii € MacmTabOBaHUMH Ta
OLTBII THYYKUMH /711 POOOTH 3 KUTHKOMa MPOTOKOJIAMHU
I HAMH MOXXHa e(EeKTUBHO KepyBaTH 3a JIOOMOIOH
PO3MONIICHHK TPOTOKONIB TUIAHYBAHHS, OJHAK Il
TONOJNOTi € OLTBII CKJIaJHUMHU, JIe X BY3JIM NPSMO Ta
JIMHAMIYHO 3’€JHaHI HEiepapXiyHUM CIIOCOOOM, IO
MPHU3BOMTS JIO MIPOOJIEM ONTHMI3AIli Mepexi [2].

Y pobori Oyina TpencTaBICHUN MPUKIA]
apXiTEKTYpH 1€papXiuHOi CUCTEMH KOHTPOJIIO PyXy Ha
OCHOBI KOI'HITUBHOT'O iHTEpHETY peueil Ta 0e3/poToBOi
4acTKOBI ciTyacToi Tonoorii. {ist nogonanHs npodiem
MOKPUTTS ~ Mepexi,  MiHiMizamii  nepewkoy i
3abe3meueHHss e(EeKTHBHUX WUISXIB 3B’S3Ky OyIno
POSIIAHYTO ~ MOXJIMBICTH ~ 3aCTOCYBaHHS  METOLY
PO3MOAIICHOTO0  IUIAHYBaHHS MAaKeTIB Ha  OCHOBI
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onrumisaiii poem yactuHok [3]. Byso 3pobiieHo anamiz
e(eKTUBHOCTI ONTHUMI3alil POEM HYaTHHOK MOIMIYKY Y
npocTopi  pimieHb, 1100 3HAWTH  ONTHMI3OBaHE
pO3TalIyBaHHS BY3JIiB y YacTKOBIH CITHACTilk Mepexi 3
ypaxyBaHHIM 33/1aHO1 IITbOBOI (DYHKIIT Ta MEPEKEBUX
oOMexxeHb. Ha OCHOBI TPOBEINCHHMX JIOCTIIKCHBb
3alpONOHOBAaHI  MPAKTHYHI  pEeKOMEHAalii  MIono
3aCTOCYBaHHS JaHOT'O MIIX0Y Y 0€3/IpOTOBUX MepekKax.
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PO3POBKA TOUKOBHUX KOJIIHHUX
JATYHUKIB 3 HEJIHIMHUMHU
EJIEMEHTAMU

PearbHO  UyTIMBI  €NEMEHTH  TOYKOBHUX
komiitHux pataukiB (TK]) MicTsTh HeniHiiHI Ta JTiHIHHI
rapamMeTpu eneKkTpuuHux Kir. [Ipobirema cuHTE3y
TaKoro IIePeTBOPIOBAaYa YCKIAJHAETbCA BIiACYTHICTIO
€IMHOT Teopii CHHTE3Y KL i3 HeIHIHHIMU eJIeMEHTaM.
Tomy Bci pileHHst MOAIGHUX 3aBIaHb POOJISTH BHECOK Y
CTBOPEHHS TaKOi Teopii.

[MigyroroBi mpucTpoi 3aMi3HUYHOI aBTOMATHKH
3a3BUYail  JKUBJIATHCA BiJ JDKEpeNl JKMBJIEHHSA 3
NPOMHCII0BOIO YacTOTOIO. OyHKLis peaxuii
BHOHPAETHCS 3 YMOBH 3acTOCyBaHHs AiarHocTuku TK/]
Ta IHmMUX GakTopiB, HANPHUKIAL, Yy BHIIIL
MWIKONOJIOHUX IMIOynbciB. B pesymbrari cuHTE3y
MepEeTBOPIOBAYa 3 BIDIMBOM HA BXiJ] TapMOHIiIHOI
¢yHKIIT Ta peakii€l0 |y BUNIAL  TEpioANYHOI
HECHHYCOI1aIbHOI ()OPMU, OTPUMAHO €JICKTPUYHE KOJIO,
0 MICTUTh JIiHIAHI Ta HeNiHiWHI enemeHtu. Jljis

onTUMi3amii TmapamerpiB  JIHIHHMX 1 HEJTIHIHHHX
€JIEMEHTIB  3aCTOCOBYBABCSl IPOTPAaMHHI  MPOJYKT
MatCard.
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MIJBUILEHHS 3ABAJOCTIKOCTI
TOYKOBHUX KOJIMHUX JATUNKIB

Ha cyvacHOMy erami po3poOka TOYKOBHX
komiitHux matawkiB (TKJ]) maOyBae akTyambHOCTI AJIS
MOHITOPHHTY TTO3HIIi] PyXOMHX OJWHUIG Ha 3aTi3HUYHIHN
Ta TpoMucioBiii iHdpacTpykTypi [1]. Uepes mpsme
KPIIJICHHSI IIUX CEHCOPIB 10 PEHKH BUHUKAIOTh YHCICHHI
3aBaJd, SK MEXaHIYHOro, TaKk 1 EIEKTPOMAarHiTHOTO
xapakTepy. Takox JT0JaTKOBOIO POOIIEMOIO € KOHTPOJIb
KopekTHOCTI iXx ycraHoBku. TKJ[ 1o KiHI He
MPUCTOCOBAaHI 10 YMOB SIKi BUHHKAIOTh B MIPUKOPIOHHIH
30HI JIJSTHOK 3aiTi3HULG. Lle 3yMOBIEHO BUHHKHEHHSIM
JIOCTaTHHO BEJIMKOTO 3BOPOTHOr'O TATOBOTO CTPYMY 3a
PaxyHOK IPONYCKY CHApeHUX MOI3AiB, AKUH CHpHiE
30y/PKEHHIO 3HAYHOI'O MArHiTHOI'O MOTOKY Oisl peiiku
3ai3HUYHOI KOJii, II0 B CBOIO Yepry 3MEHIIYeE
HamiiHicTh pobotm TK/l. Kpim mmx ¢akropiB Ha
nepBuHHI meperBoproBadi TKJ]] MaroTh BIUIMB MarHiTHI
MOJIS SIK 3@ PaXyHOK 3aJIMIIKOBOI HAMArHiYeHOCTI TaK i
32 paxyHOK BIPOBA/DKEHHS He (epoMarHiTHUX
peiikoBux Hakinajgok. Taki 0OCTaBUHM aKIEHTYIOTh
yBary Ha HeoOXimHicTh BaockoHasieHHs TKJ[ Ta
pO3po0IIi HOBITHIX NPUCTPOIB, BIAMOBIIHUX MOTpedaM
3aJII3HUYHOTO Ta TIPOMHCIIOBOTO TPAHCIIOPTY.

Y  JomoBimi  NpeACTaBiieHi  pe3yNbTaTH
BuBucHHsT TK]I 3 OKpaIeHo CTIHKICTIO JI0 3aBaj, sIKi
NpU3HAuYeHi Ul BUKOPUCTaHHS B aBTOMAaTH30BaHHX
cucremMax 3ainizHuuHoro TpaHcnopry (3T), eranm
PO3pOOKM  aJlalTUBHUX CTpATerid  ynpaBiiHHS  JUIst
AHAJIITHYHOTO BHMBYCHHS Takux ceHcopis  [2,3].
[IpeseHToBaHO  0a30BYy  apXiTEeKTypy Ta  CXeMmy
KOHCTpYKLiT aganTuBHoro TKJI 3 BHIIOIO CTIHKICTIO 11O
3aBan. JlomaTKOBO MpOaHANI30BAaHO MATEMATHYHY
MOJICIIb CEHCOpPIB i3 IMABMIICHOIO CTiiiKicTIo. B Xxomi
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