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3ACTOCYBAHHSA HITYYHUX HEMPOHHUX MEPEK B AJITOPUTMAX
YHPABJIIHHA POBOTU3UPOBAHUMU CUCTEMAMM

Ananiz ynpagninnsa Ona 3a2anbo2o Kiacy UNaoKoSUux iMnyabCHUX ma KOMymayitinux HeupoOHHUX Mepexc, o
NOKA3aHo 8 Yitl pobomi, 8 AKIU NiIAAIOMb 00CTIONHCEHHIO AK De3nepepsna OUHAMIKA, MAK i IMRYIbCUBHI CINPUOKU
8UNAOKOBUX nopyuienv. Jna  noscHeHHs ma  GUCGIMIeHHA —eeKmUeHOCmi  po3podaeHux — pe3yabmamis
BUKOPUCMOBYIOMbCA 084 HYUCIO8I NPUKIAOU.3060AKU 30ITbUMEHHIO IX 3ACMOCYBAHHA 6 YNpAsNiHHI Mepedceio,
eHepzocucmemuy mMowjo, meopii YNpaniHHA IMNYIbCUBHUMU [ CUCHeMaMu Komymayii 0yau po3enaHymi 8 OaHili
cmammi.

Knrwuosi cnoea: wmyuni HeuponHoi mepedici, eieKmpOmpancnopm, 4YUCeIbHI aneopummu, HAOIHICMb
YAPAGITHHA

ITocTaHoBKa MpodieMu. AHAJI3 OCTaHHIX KomGinoBamuii BBE/ICHHS ClIeMEHTa
pocizKens i myoaikamiii 00YHCITIOETHCS 32 (HOPMYITOF0:

Hespaxkaroun Ha iX IIMpOKE 3aCTOCYBaHHS B n
pi3HUX  OONACTSXHANPHUKIAL I[ITYYHHH  IHTENEKT, neti = z SiWij
pO3Mi3HaBaHHS MOBH Ta KOMII'IOTEpHE MOJICIIIOBaHHS, )
MIUTAHHS aHAII3y YNpaBIiHHS U1l HEHPOHHUX MEPEK €
HafiOUIPII TIEPBHHHUHA 1 (yHOAMEHTANBHUH, SKHHA

. . Ie Si, o3HAaYae CTaH eJEMEHTa 3 HOMEPOM |.
IIpUBEpPTaB IHTEHCUBHY YyBary TMpPOTATOM OCTaHHIX

VY wiii pobOTI pO3MIAIAIOThCS HACTYIHI BHIIAIKOBI
IMIOYJIbCHBHI ~TaKOMyTalis HEHPOHHOI Mepexi y
BUTJIISAIL:

JeCSITUIITh, [1-10] Ta mocHIaHHSAB Hiil.

Hobpe BimoMo, mO IMITyJbCHI Ta KOMYTaIliifHi
cucTeMu (HOPMYJTIOIOTHCSI KOMOIHYBaHHSAM IMITYJIbCHUX
cucreM i3 cucreMamu komyrtamii[11-14] - e Oimbin .
KOMILIEKCHA MOJIEIb HeniHiIZ;HI/IX !::I/ICTGM][]A]. 3aBIsgKu X= _Aﬁ(tk)x + Bﬁ(tk) fo‘(tk)(x) u g&(tk)(xlt)n (t), te [tkl tk+1)l
30UIBIIEHHIO  1X  3aCTOCYBaHHA B TIpaBIiHHI
MEpEKEI0,EHEPrOCHCTEMH T}(,)H.IO, Teopii ;]H}I:asniHHa (t) = h5(tk)(tk+1’ K Zi)

IMITYJIbCUBHAMU 1 CUCTEMaMM KoMyTalii OyiIx rapsaoro _ _

Tele)Io JIOCITIDKCHHS B MI/IHyJIOM;I;eC;[THJziTT;{. II_)[J'IiI[Hi X(to) - X0,5(t0) - 50

pe3ysbTaTH JOCHI/PKEHb IOJI0 aHali3y YHpaBlliHHATA

yIpaBJiHHS KOHCTPYKIIIEIO iMITyJIbCHEX ta nme  X(t) =[x ()........ X, (t)]" nosmauac Bexrop

KOMYTAI[IfHAX CHCTEME, TaKi K CTaOUIBHICTh BX1JIHOTO

crany [13], crabimpHicTh 3 oOMexeHum uwacom[15],

KEpOBAHICTh Ta CIOCTEPEXIMBICTH [2-7] Ta au3aiiH

VOpaBIiHHA 3BOPOTHUM 3B'si3koM [8-15] Tomro. 3 I={2..... m}.

iHIIOro GOKY, I1e TaKOK 3aCIIyTOBYE YBarH. Pimenns mpu BuOOpi (GyHKIII, Ky BU3HAUCHO B
Teopemi (1), i oOUHCIATH HOTO MOXiAHY:

@

crany; nepemukanns curnany O(t)e npasunbHEM

OesrnepepBHUM 1 IpuiiMae 3HaYECHHs KiHIEBUX 3HAYCHb

Merta crarTi

Po3pobka MeTOMiB MiABHIIEHHS  yNpPaBIiHHA
3B’S3KiB B IITYYHUX HEHPOHHHUX MEpexax.

BukJiax ocHOBHOTro Martepiany

B sxocti BXimHUX JaHuX Mepexi Xomdimmza
MOJKHA BUKOPUCTOBYBATH JBIMKOBI, aje TYT MU OyaeMo
BUKOpUCTOBYBaTM +1  JJi1  TO3HAY€HHS  CTaHy
"BrumrogeHo" i -1 - 1y ctaHy "BUMKHEHO".
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B nmanomy Bupasi, BapTO BiJ3HAYWTH, IO BCl
Kputepii BupakeHi B eaumHiii ¢opmi, B
BpaxOBYIOTBCSI €(PEKTH CTAOUTI3YI0UMX Ta IMITYNbCIB i
JecTablIi3yI0UX - HEAKTUBHUX IMITYJIbCIB.

SAKIHT

BucHoBxku

Po3pobsieHo  psa METOMIB s ITiJBHILCHHS
YIPaBJIiHHS 3B’S3KIB B INTYYHUX HEHPOHHHUX Mepexkax.
JocmigHunbKAi iHTEpeC TMoJsrae B PO3pooIi
BIINOBIAHOTO  (pinbTpa  AJS  OI[HKH  HEBIZOMOI
iHdopmanii npo CTaH HEBHM3HAYEHOCTI 3

BUKOPHUCTAHHIM HEJIIHIHHOTO METORY PO3B'S3KH.
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APPLICATION OF ARTIFICIAL NEURAL NETWORKS IN CONTROL ALGORITHMS OF
ROBOTIC SYSTEMS
D. Zubenko
0O.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

The problem of stability analysis for the general class of random pulsed and switching neural networks is
presented in this paper, which is to be investigated both continuous dynamics and impulsive jumps of random
disturbances. Two numerical examples are used to explain and highlight the effectiveness of the results
developed.The purpose of this article is to provide a comprehensive overview of studies, including continuous time
and discrete time models for solving various problems, and their application in motion planning and superfluous
manipulator management, chaotic system tracking, or even population control in mathematical biological sciences.
Considering the fact that real-time performance is in demand for time-varying problems in practice, analysis of the
stability and convergence of various models with continuous time is considered in a unified form in detail. In the
case of solving the problems of discrete time, procedures are summarized for how to discriminate a continuous
model and methods for obtaining an accuracy decision.

Due to its strong ability to extract features and autonomous learning, neural networks are rooted in many
industries, for example. neuroscience, mathematics, informatics and engineering, transport, etc. Despite their
widespread use in various fields, such as artificial intelligence, language recognition, and computer simulation, the
issue of neural network stability analysis is the most primary and fundamental that has attracted intense attention in
recent decades.and references therein.

It is well known that pulse and switching systems are formulated by combining pulse systems with switching
systems, which is a more complex model of nonlinear systems. With their increasing use in network management,
power systems, and the like, impulse control theory and switching systems have been a hot topic of research for the
past decade. The fruitful results of research on stability analysis and control design of pulse and switching
systemssuch as input stability, time-limited, controllability and observation and feedback control design, etc. On the
other hand, it is also noteworthy.
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