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IPOTPAMHMI KOMITET

l'omoa — UepeBko Ouekcanap BoaoaumMupoBu4, JIOKTOp
EKOHOMIYHHMX HayK, pekTop YepKachbKkoro HaliOHAIBHOIO YHIBEPCHTETY
imeni bornana XmenbHuiipkoro, Yepkacu

Tonyo Cepriii BacuiboBHY — JIOKTOP TEXHIYHUX Hayk, mpodecop
kadenpu mporpamMHOro 3abe3ledyeHHS aBTOMAaTH30BAHHMX  CHCTEM,
Uepkacbkuii AepKaBHUHA TEXHOJIIOTIYHUH YHIBEPCUTET

I'punenko Banepiii I'puropoBu4 — [0OKTOp TegaroriyHux Hayk,
JOIEHT KadeApu  aBTOMATH3AIlil Ta  KOMIT FOTEPHO-IHTErPOBAHUX
TexHoJorii  Yepkacbkoro  HAIlOHABLHOTO  YHIBEPCHTETY  iMeHi
borpana XwmenbHuubkoro, Yepkacu

3acsaapko AsiHa AHaTOJIIBHA — JIOKTOP TEXHIYHHMX HayK, mpodecop
kadenapu MeHemKMEHTYy Ta iHQopMaUiliHUX TexHosuoriii Yepkacbkoro
inctutyty JIBH3 «YHiBepcuTer 6aHKiBChKOT cripaBn», Yepkacu

KanameBuu Teopriii BikTopoBMY — JOKTOp TEXHIYHHX HAayK,
npodecop,  3aBimyBau  Kadempu  TexHojJorii Ta  oOnaaHaHHSA
MalIMHOOYAIBHUX BUPOOHUITB YepKacbKOoro Aep>KaBHOTO TEXHOJIOTTYHOT O
yHiBepcuTery, Uepkacu

KacnikoB Boaoaumup IlaBaoBM4Y — [OKTOp TEXHIYHHUX HayK,
npodecop, 3aBigyBau KadeApu KOMITHOTEPU30BAHUX EICKTPOTEXHIYHUX
cHcTeM Ta TexHonorii HarionansHoro aiamiitHoro yHiBepcutery, Kuis

Jlananiok Anatouiii IleTpoBHY — TOKTOp TEXHIYHHMX HAyK, mpodecop,
3aCIy)KEHMH [is9 HayKd 1 TexXHIKM YKpaiHd, akaaemik MiKHapogHoi
akazeMmii KOMIT'IOTEpHUX HayK 1 cucreMm, HamioHanbHUWiA yHiBEpCHTET
XapyoBHX TexHoorii, Kuis

JIsmenko Opiii OnekciiioBu4 — 10KTOp Pi3MKO-MaTEMaTHYHHUX HAYK,
npodecop, TUPEKTOp HaBUATbHO-HAYKOBOTO [HCTUTYTY iH(poOpMaliiHuX Ta
OCBITHIX TexHONOrili YepKachbKOro HaliOHAJIBHOTO YHIBEPCUTETY iMEHi
borpana XmenbHuupkoro, Yepkacu

Mycienko Makcum [laBjioBHY — JOKTOp TEXHIYHUX Hayk, rpodecop,
npodecop kadeapu aBTOMaTH3alil Ta KOMII IOTEPHO-IHTErPOBAaHUX
TexHoJorii  Yepkacbkoro  HAIlOHANBHOTO  YHIBEpCHTETY  iMeHi
borpana XmenbHuupkoro, Yepkacu

Ocaynenko Irop AnaronilioBH4 — JOKTOp TEXHIYHWX HAyK, JIOLEHT,
3aBigyBauy Kadeapu IHTENEKTYaJbHUX CHCTeM MPHUHATTS pillleHb
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UepkacbKoro HAI[IOHAJILHOTO YHIBEpPCHUTETY iMeHi
borpana XmenbHuupkoro, Yepkacu

Ipoxkonenko Tersana QOnexcaHapiBHa — JOKTOp TEXHIYHHX HayK,
3aBigyBay  kadenpu  iHGOpMamiiHUX  TEXHONOTIH  MPOEKTYBaHHS,
UYepkacbkuli AepKaBHUI TEXHOJIOTYHUE yHiBepcuTeT, Uepkacu

Ceprienko Bousomumup IlerpoBuu — akagemik AH VYkpainm,
3aCIy’KEHHH TMpamiBHUK OCBITH YKpaiHW, JOKTOP MEAaroriyHuX Hayk,
npodecop, Kadeapa KOMITIOTEpHOI iHXKeHepii (axynbTeTy iH(QopMaTHKH
HamionansHoro mnenaroriunoro yHiBepcutery imeHi M.II. /Iparomanosa,
Kuis

Cuipin Oxer MuxaiJioBHY — JOKTOp IMEAAroriYHUX HAyK, mpodecop,
NpopekTop 3 HaykoBoi poborn Ta nmdpoBizauii YHiBepcHTETY
MenexkMenTy ocith HAITH Ykpainu, Kuis

Tecass KOpiii MukoJsaiioBu4 — JIOKTOP TEXHIYHUX Hayk, mpodecop,
UYepkachbkuii AepKaBHUI TEXHOJIOTYHUE yHIBepcuTeT, Uepkacu

Titos B'siueciiaB AHAPifiOBUY — JIOKTOP TEXHIYHUX HAyK, mpodecop,
3aBigyBay Kaderpu TEXHOJIOTii BUPOOHHMIITBA JiTajdbHUX amapatiB HTYY
KIII, Kuis

Tpuyc KOpiii BacuaboBu4 — MOKTOp megarorivyHuxX Hayk, mpodecop,
3aBigyBauy Kadenpu KOMITIOTEPHHX HayK Ta CHCTEMHOIO aHajizy
YepkachbKoro aep>kaBHOTO TEXHOIOTIYHOTO YHIBepcuTeTy, Uepkacu

OPTAHIBAIIIMHUN KOMITET

Hinyk Bitamiii AHApIAOBMY — KaHIWJAT TEXHIYHMX HAYK, JOICHT,
3aBiyBa4 Kadeapu aBTOMATH3aIlli Ta KOMII FOTEPHO-IHTETPOBAHUX
TEXHOJIOT1H (TOJIOBA)

I'punenko Banepili ['puropoBuu — JOKTOp MEAaroriyHUX Hayk,
JOIEHT

Jlynenko T'anuna BacuniBHa — AOKTOp TegaroriyHMX HayK Hayk,
JOIEHT

Pomanenko Tersna BacuiiBHa — TOKTOp MEAaroriyHUX HayK, JOIEHT

I'manka Jlrommuna IBaHiBHA — KaHAMIAT PI3UKO-MATEMATHYHUX HAYK,
JOIEHT

Kicine Tersna FOpiiBHa, KaHIUAAT TEXHIYHUX HAYK, JOICHT

Kpacnonumk Hartanis OnekcanapiBHa — KaHAWAAT TEXHIYHHX HAYK,
JOIEHT

[Tickyn Omnexkcanap BapdonowmiiioBud — KaHAMIAT TEXHIYHUX HAYK,
JOIEHT



[omonsn Oxcana MukonaiBHa — KaHAWJAT (i3UKO-MAaTeMaTHYHUX
HayK, AOIEHT

Cepmok Onekcanap AHATONINOBHY — KaHAMJAT CKOHOMIYHMX HAyK,
JOIEHT

Biacenko Bonogumup MukosaioBud — cTapIlivi BUKJIa a4y

3acsaapBoBk Hatamist OnekcanapiBHa — BUKIagad

OsxunpoBud Jlrogmuna MuxaiiniBHa — npoBinHui axiBens
TEXHIYHUN KOMITET
[Monimyx Makcum MukonaifoBud.
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METHODS OF ADAPTIVE FUZZY CONTROL OF ROBOTS
BASED ON NEURAL NETWORKS

Uncertainty plays a significant role in many management processes
that arise in practice. Stochastic control techniques have been applied to
problems in which the uncertainty is due to chance, while fuzzy control
extends our consideration to the domains of imprecision and uncertainty.

Modeling and managing such processes can be complex and
difficult. However, building into the management system the ability to
learn and improve based on experience or feedback has proven to be an
effective approach. This is adaptive control, be it fuzzy or classic. Fuzzy
control uses a lack of precision to solve complex processes using
approximate reasoning, as humans do. Learning or adaptive control uses
information obtained from the feedback of current experience. Control
algorithms with learning and processing capabilities similar to the human
brain are the prerogative of neural networks and learning automata in
adaptive control.

A fuzzy controller consists of a rule base or fuzzy relationship
between fuzzy sets of object states and control variables along with a
fuzzifier and a defuzzifier.

A set of control rules can be expressed as a fuzzy relationship
between fuzzy sets of object states and control variables. A fuzzy
relationship can be represented as a matrix of relationships with elements
from the interval [0, I]. The notation (i,j) determines the degree of
connection between the fuzzy set Ai and the fuzzy set Bj. Whether the
control function is described by a fuzzy relation or by explicit rules, it is
represented by a set of parameters describing the fuzzy sets and their
relations. These representations can, of course, be generalized to multiple
inputs and outputs.

In adaptive control, measurement data of the current process is used
as feedback to the controller. Object behavior is used to continuously
update or adapt the parameters or rule base used to compute controls.
Through this experience, the controller learns to improve its control or
adapt to changing conditions. Fuzzy control methods are usually used when
the specifics of the plant are unknown; however, the desired behavior of an
enterprise can often be expressed in terms of optimizing some type of
objective function or performance measure. However, if the object is



unknown, it is difficult to relate the desired performance to the possible
states of the object, so conventional optimal control methods cannot be
used. However, it is possible to observe the operation of the plant during
operation and use this information to adapt the parameters of the control
function to try to optimize the operation of the plant according to the
performance index.

The way neural networks represent information in terms of its
weights and subsequent activation of its neurons is fully compatible with
fuzzy logic. Neural networks are applicable to solving problems: when the
information coming in is often somewhat imprecise or incomplete, and a
choice must be made among many alternatives. Each of the many possible
solutions to the problem can be viewed as a true or false statement.

Fuzzy logic provides the means to link the symbolic processing of
linguistic constructs and qualitative relationships to the numerical
computations required for real-world problems using precise algorithmic
manipulations of quantitative information. In the field of fuzzy control,
neural networks are very suitable tools to realize this connection in two key
ways. First, the firing of a neuron can implement a membership function
that provides a measure of the compatibility of a given set of numerical
data with a qualitative entity, such as a "negatively large" linguistic label
for a process state z. A neural network can be trained to synthesize
membership functions representing a set of linguistic terms.

This method was used to construct membership functions that are not
arbitrary and subjective. Second, the processing data can be used to train
the network to generate fuzzy control rules when the rule set is difficult to
know, or to build priors using algorithms that change the weights that can
encode the control rules.
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