O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeEP: 0824U000805
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 05-02-2024

Craryc: Haka3 npo Bugady gumnioma

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BinokoHb OsnekcaHnp CepriioBrny

2. Oleksandr S. Bilokon

KBasmigikamis:

InenTudikarop ORCID ID: 0000-0002-9658-5730
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHIeniaIbHOCTI: 122

Ha3zBa HayKoBoi creniaJbHOCTI: KommiotepHi HayKu
lanyss / ralesi 3HaHb: iHdopMaLliiiHi TEXHOJIOTI
OcBiTHBO-HayKOBa IMporpama 3i cneniajbHOCTi: Komn'iotepHi Hayku
JlaTa 3axHcCTy: 21-02-2024

CrneniaJbHICTh 3a OCBITOIO: BisHec-anminicTpyBaHHs
Micue po6oTu 3400yBayva:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeNiaai30BaHOi BY€HOI pagu): [1d 26.194.008

IloBHe HaiMeHYBaHHSI IOPUAHUYHOI OCOOH: IHCTUTYT KibepHETHKY iMeHi B. M. Tymkosa HaujionansHoi

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417176

Micqesﬂaxon)KeHHﬂ: npocrekT Akagemika ['nymkoBa, 6ya. 40, Kuis, 03187, YkpaiHa
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI OPUAHUYHOI OCOOH: IHCTUTYT KibepHETHKY imMeHi B. M. Iymkosa HaijionanbHoi
akageMii HayK YKpaiHu

Kop, 3a €IPIIOY: 05417176

Micuesnaxo,szeHHﬂ: npocnekT Akanemika ['nymkosa, 6yn. 40, Kuis, 03187, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TeMaTHYHHUX py6puK: 28.15.23, 28.23.24, 28.23.29, 28.25.15, 28.25.19

Tema guceprauii:
1. HeiipomepeskeBi MofieJli Ta METOIY IiiCUJIEHHS CKiHY€HHOT0 aBToMaTa Jij1sl 3a51a4 00X0y J1abipuHTIB

2. Neural network models and methods for amplification finite state machine for tasks of traversing mazes

Pedepar:

1. Inceprauifina po60Ta IPUCBIYEHA AOCIIPKEHHIO PO3I1i3HaBaHHSI JIAOPUHTHUX PO3BSI30K 7151 00X0AY J1abipHHTIB
CKiHY€HMMU aBTOMAaTaMU. MOXKJIMBICTb 34UTYBaTU (PparMeHTH Ja6ipUHTHUX PO3B35I0K 3aCTOCOBYIOUM HEPHOHHI
MepeXi po3yMieThbCs Y SIKOCTI MifiCUIeHHS] CKIHUeHHOTO aBToMary. [lincuieHHs CKiHYeHHOTro aBToMara Jijisi 06Xomy
J1abiprHTY OfHA i3 KJIIOYOBUX 337,24 TeOPeTUYHOI iHpopMmaTuku. OKpeMi YaCcTHHU 1€l 3aa4i po3risganuch
KJIaCMKaMu KomIT'totepHux Hayk: K.IllenHoHoMm, JL.Bygaxam, K. lenom, P. @imepem. 3agaui o6xony nabipuHTy
36araTUIUCh PyHIAMEHTAJIbHUMU 3HAaHHSIMU 32 OCHOBHMMU TPbOMA YaCTUHAMU 1ii€i CyKYyITHOCTI, a came: 3HaHHS
IIpo cepenoBulle abo Nnpo JabipuHT, 3HaHHS PO OCOOIUBOCTI 06UYUCIIOBAIbHUX MAIIMH Ta 3HAHHS IIPO [10BEiHKY
004K CII0BAJIbBHUX MAIIKH B JIa0ipUHTHOMY cepenoBulli. 1li Tpu KOMIIOHEHTH MalOTh QyHIAMEHTAIbHY OCHOBY
TEOPeTUYHOI CKIIaT0BOi KOMITIOTEPHUX HayK. OCHOBHMM 3aBJaHHSIM IMCEPTALiHOTO AOCHIIKEHHS € CUHTE3

CKiHYEHHOrO aBTOMaTa Ta Horo MificujieHHs [iJis 06X04y pi3HOro Kiacy J1abipuHTIiB. TakoX [JIsl CUHTE3Y



CKiHYEHHOr0 aBTOMATAa, IKUH MiACUIIEHNI TPUCTPOEM 3YNTYBAHHS 30BHIIIHLOTO CEPENOBUILA CIIif] BBECTU IIOHATTS
OKOJIy abo paiioHy orsiay. PaiioH ornsany nae 3Mory CKiHU€HHOMY aBTOMATy OTJISIIATH [IesIKy MHOXKUHY KIIITHUHOK.
JJ1 Haloro BUIAJKY IOKJIALEMO O PaliOHY OIJIsy CKiIHYEHHOIO aBTOMAaTa MiHIMasIbHUI OKiJl [1711 TOHKOTO
J1IabipMHTYy Ha TPU KJIiTMHKU Ta OKiJl (poH HellMaHa nepmoro nopsaKy Ha YOTUPHU KIIITUHKYU [AJ1s1 [I0JATbIIOTO
MOPIBHAHHSA LMX IBOX OKOJIIB Orjiany. CUHTE3 CKIHUEHHOIO aBTOMATy Ta MOro MifCUJIEHHS PO3YMIEThCA, K
OCHallleHHSI METOZOM HelpOMepeXXeBOro MPUCTPOIO 3YUTYBAHHS JJ1s1 06X0y JIaGipHHTHOIO CEpesioBuILa Ta
YaCTKOBO CTOXaCTUYHOTO JIabipUHTHOrO cepenioBuia. I1if cToxacTUYHUM J1abipUHTHUM CEPELIOBUIIEM PO3yMi€ThCS
J1abGipuHT, y 9KOMY 3MiHa 3Ha4€Hb KJIITUHOK Bifl0yBa€ThCsl HA KOKHOMY Kpolli aBToMmaTa. Kpim 1poro, ciig nogatu
TaKOXK, WO 7SI PO3IMi3HAHHS CTOXACTUYHOTO JIabipUHTHOTO CEPEOBUINA 33/1a4a 3BOAUTHCS IO PO3Mi3HABaHHS
OKOJIy JIa0ipUHTY, 3HAUEHHS SIKUX 3HAX0JsThCS, II0-T1eplie, B MeXkax HaBYaHHs HEMPOHHOI Mepexi, i mo-gpyre,
BUXOJIUTh YaCTKOBO 32 PO3IMOJiJ FeHEPOBAHUX IAaHUX, Ha SIKUX CAME HaBYA€ThCS IBOLIAPOBA HEMPOHHA Mepexa.
HaykoBO10 HOBHU3HOIO OTPUMAHUX Pe3yJIbTaTiB AUCEPTALiIHOTO NOCiI)KEHHS €: PO3POOIEHNT HOBUN METOT,
HaBirauii B JJaGipMHTI 3 OIJISIIOM 0OMEKEHOI'0 OKOJIY, SIKUIL BiZIPi3HSETHCS 3aCTOCYBaHHIM HEMPOHHOI MepeXxi AJ1s
i CUJIEHHS KEPYIOYOTO CKIHYEHHOTO aBTOMATA Ta Ha BigMiHy Bif] IHIIMX METOAIB BiH Ma€ HACTYIIHi IepeBaru — AJist
MIPUIHSATTS pillleHHS CKiHYEHHOMY aBTOMATy JOCTAaTHbO €IMHOTO CTaHy, B IKOMY BiH [Iepe0yBa€ Ta peecTpye
BizyasbHy iH(opMmalio, Mae 6iyblly HMOBIPHICTD YCIIiXy IIPU OPi€HTYBaHHI B Pi3HUX J1abipUHTax MPU OJJHAKOBOMY
OKOJIi OISy, Ma€ Oisbily IMOBIPHICTb JOCSITHYTH LIiJIbOBUI CTaH, IPM YMOBi 06MexeHoi indopmaliii abo B3arai
3MiHeHOI BidyanbHOi iHpopMalii. B xoni nocnimxenns 6yso peanizoBaHo y cucrtemi MathCAD maTematrnyHa Mozesb
HEPOMEPEKEBOTro MifiCUIEHHS CKIHUEHHOTO aBTOMATA /17151 OTJIsly (PparMeHTiB JIabipMHTHOTO CEPEAOBUIIA i HOTO
3aCTOCYBAHHSI JiJIs1 IPOTHO3YBaHHSI Ta OLIiHKYM (YHKIIOHaJIBHUX MOXJIMBOCTEN IIPUCTPOIB KepyBaHHS
POOOTOTEXHIUHMX CUCTEM i3 MOHOKYJISIPHUM MAalIMHHUM 30POM, KOMILJIEKC [IPOrpaM AJ1s1 O0UMCIIEHHS 3a1a4i
CHUHTEe3Y MiICUJIEHHS CKIHUEHHOTO aBTOMAaTa Ha OCHOBI HEIPOHHUX MEPEX TJIs1 PO3Mi3HaHHS OKOJIiB J1abipMHTHOTO
CcepenoBulIa. 3alIPOIIOHOBAHA MaTEMAaTUYHA MOZeJIb HEUPOMEPEKEBOTO MiflCUJIEHHS CKiIHUEHHOTO aBTOMATAa JJ14
ornsiny GparMeHTiB J1abipHTHOTO CepeloBUIIA MOXKe OYTH BUKOPUCTaHA Y IPaKTUlli iHKeHepiB-PO3POOHUKIB

CHACTEM KEPYBaHHS pOOOTOTEXHIYHUX MOOLILHUX POOOTIB.

2. The dissertation is devoted to the study of the recognition of labyrinth solutions for bypassing labyrinths by
finite automata. The ability to read fragments of labyrinth solutions using non-district networks is understood as
an amplification of a finite automaton. Reinforcement of a finite automaton for labyrinth traversal is one of the key
problems of theoretical computer science. Some parts of this problem were considered by the classics of
computer science: K. Shannon, L. Budah, K. Depp, R. Fisher. Maze traversal tasks were enriched with fundamental
knowledge of the three main parts of this collection, namely: knowledge about the environment or about the
labyrinth, knowledge about the features of computers, and knowledge about the behavior of computers in a
labyrinth environment. These three components have the fundamental basis of the theoretical component of
computer science. The main task of the dissertation research is the synthesis of a finite automaton and its
reinforcement for bypassing different classes of labyrinths. Also, for the synthesis of a finite automaton, which is
reinforced by a device for reading the external environment, the concept of an environment or a viewing area
should be introduced. The inspection region allows the finite state machine to inspect some set of cells. For our
case, let's put a minimal neighborhood for a thin maze with three cells and a first-order von Neumann
neighborhood with four cells to the viewing area of the finite automaton for further comparison of these two
viewing areas. The synthesis of a finite automaton and its amplification is understood as equipping a neural
network reading device for traversing a labyrinthine environment and a partially stochastic labyrinthine
environment. A stochastic labyrinth environment is a labyrinth in which cell values change at each step of the
automaton. In addition, it should also be added that for the recognition of a stochastic labyrinth environment, the
task is reduced to the recognition of the edges of the labyrinth, the values of which are, firstly, within the limits of
learning the neural network, and secondly, it is partly due to the distribution of the generated data, on which it is
trained two-layer neural network. The scientific novelty of the obtained results of the dissertation research is: a
new method of navigation in a maze with an overview of a limited environment has been developed, which is
characterized by the use of a neural network to strengthen the controlling finite automaton and, unlike other



methods, it has the following advantages - a single state is enough for the finite automaton to make a decision, in
in which it resides and registers visual information, has a higher probability of success when navigating in different
mazes with the same viewing area, has a higher probability of reaching the target state, under the condition of
limited information or completely changed visual information. In the course of the study, a mathematical model of
the neural network amplification of a finite automaton was implemented in the MathCAD system for viewing
fragments of a labyrinth environment and its application to predict and evaluate the functional capabilities of
control devices of robotic systems with monocular machine vision, a set of programs for calculating the problem of
synthesizing the amplification of a finite automaton based on neural networks to recognize the surroundings of
the labyrinth environment. The proposed mathematical model of neural network reinforcement of a finite
automaton for viewing fragments of a labyrinth environment can be used in the practice of engineers developing
control systems for robotic mobile robots.
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