PELIEH3IA

Ha AUCepTaIiitny podoTy
HenicoBa Poctucinaa BitagiioBuua Ha TeMy «CHcTemMa po3mizHaABaHHS
06’€KcTiB i roJI0COBOro CHOBINEHHS A/ JII0feii 3 BagaMu 30py Ha OCHOBI
HelPOHHHX MepeK Ta MiIKPOKOHTPOJIepiBY, IPeACTaBICHY Ha 300y TTS CTyNeHs
nokropa ¢izocodii B ramysi 3Hans 17 «EnekTpoHika Ta TéJ_IGKOMYHiKﬂIIﬁ» 3a

creriansHICTIO 171 «EnexTpoHikay

AKTyaJbHICTh TEMH JucepTaNii.

3pocTaroumnii cycninbhnﬁ iHTepec [0 IHKIFO3UBHHMX TEXHONOTIH 3yMOBIIOE
HEOOXifHICTL pO3pOOKM TEXHIYHMX pilleHb, fKi _Hoe)iHonn' JIOCTYITHICTb,
ABTOHOMHICTb Ta MOXJIMBICTE iHTErpaii y HOBCAKIEHHE XKHUTTS 0ci6 3 iHBAIMHICTIO.
Oco6mBO aKTyallbHUM € CTBOpe}‘IHSf ﬁaBiréuiﬁﬁHx crcTeM JUISL TIOJeH 13 TOpYIIEHHAM
30py, LIO A"3a6esneq‘y'foﬁ, Opi€eHTaIlil0 B TPOCTOpi- 0e3 moTpedu Y. cHeiﬁ'am,ﬁiﬁ
iHbpacTpyKTypi qut 30BHimHiH miaTpumili. B ymoBax BiliHH B pra"l'Hi,,\'KOJTI/I 3pocrae
KijIbKiCTh JIFOJiEH 13 BTPaToOrO 30py depe3 TpPaBMH, B,I/IKJII/IKaHi JeTOHaIe0 MiH um
6OI7'IOI§HMH‘HiﬂMH, ’BnpOBaJJ;xceﬁHﬁ TAKHX plmeHL CTa€ He JIUIIe COLianbHO éHaqy’mHM,
a W cTparerivHo BaxciuBuM. Ilo€HAHHS MiKpOKoHTpOJIepiB i3 HeﬁpOHHI/IMw
Mepexamu Jlae 3MOTY CTBOPIOBATH HeBeNuKi ¥ eHeproeeKTUBHI MPHCTPOI I
p03H13HaBaHH$I o6’eKT1B Bonn MOXYTb TIPAaIfOBATH B peaJIBHOMy qa01 i He
HOTpeGyIOTL 1HTepHeTy, mo Ba)KJII/IBO st TIOBOBHX YMOB i Ha,I[SBI/I‘—IaI/IHI/IX cmyaum
3aB,Z[51KI/I IPOCTHM 1 IIBUJKAM &JITOPHTMAM TaKi IPHCTPOI PO3ITI3HAIOTE, 06’eKTH TO‘-IHO
HaBlTI: 3a MiHIMATBHIX TEXHIYHUX pecypciB. Takum umHOM, TeMa I[OCJIII[)KCHH}I €
aKTyaJIBHOIO Ta IOENHYe TeXHIYHWH 1 COLIANbHMH acCHeKTH, CHpAMOBaHi Ha

HiIBUIIEHHS JOCTYITHOCTI TEXHOIOTI 1 6e31eKr KOPUCTYBadiB. - .

" Oninka OGIPYHTOBAHOCTI HAYKOBHX  pe3yabTaTiB jHcepramii, ¥x
L[OCTOBlpHOCTl Ta HOBI/IL’.HI/I. o - e

Ba)KJII/IBI/IMI/I HayKOBUMH 3,Z[O6YTKaMI/I aBTOpA €:

1. ‘O6rpyHTOBaHO HOBUI HiAXif O HOGYI[OBI/I aMaNTUBHOI CUCTEMH IS 0016 3
BANAMH 30py, B sKili imTerpamis Mmomemi MobileNet Ha MixpokoHTpOEEpi 3
r’e‘ﬁépaTI/Ii’aﬁom' MOBHOIO IIiICHCTEMOIO ISl yKPAIHCHKOI MOBH 3a6eéneiiy€'éBT6HOMH'e
poéﬁigHaBaHHﬂ 00’exTiB i (hopMyBaHHS I‘QJIOCOBI/IX‘_HOiBiI[OMHéHB 3 ypaxyBaHHAM
ocoGnuBOCTElH CIpubHATTS inopManii koputTyBadeM. Taka koMmOiHailisi HE Mae



OpSIMUX aHAJOTIB CEPell iCHYIOYMX pillleHb, L0 nimﬁepnx&ye HAayKOBY HOBH3HY i
MPaKTUIHY IIHHICTH PO3POOKH.

2. JloBejeHO MOIIBHICTE BUKOPHCTAHHS METOIIB IOIEPeIHbOI o6pO6KH 3,
ypaxXyBaHHSAM CITiBBiIHOIIEHHS MK KOPHCHOIO Ta HaJJIAMIKOBOXO iHGOPMAII€ID B
300paxenni. Lle 103BOMsI€ IMiABHINUTA TOYHICTH PO3Mi3HABaHHA O0'€KTIB Di3HHX
KaTeropiif Ta CBIIUHNTS PO iXHIO eeKTHBHICT IS IPAKTHYHOTO 3aCTOCYBAHHS.

3anpomnoHOBaHi HAYKOBi IMOJIOXEHHSA IMiATBEPIKYIOTBECA  PO3paxyHKaMHy,
MOJETIOBaHHSM Ta besyﬂBTaTaMH IPOBEIEHAX EKCIIEPHMEHTIB.

Hayxosi gociigxenas Oyiau BEKOHaHi 37100yBadeM Ha Kaenpi AKyCTHYHHX Ta
mynpTuMeianx emexktpuanux cucteM KII im. Irops CiKopCLKofo B paMKax
IIer{6IO,Z[)KeTH01 HIIP Ne 2704-n ‘TeHesnc MlHHO-BI/I6yXOBI/IX TpaBM 1 po3podka
MOGIIBHOr0 eHeKTPOAKyCTHIHOTO anapaTy Tt arHOCTHKY i HiKyBaHHS yIIKOIKEHD
cnyxy BilicbKOBOCIYK00BIiB” mmiJ KeplBHI/lL[TBOM HoreHTa Kadeapyu aKkyCTUYHUX Ta
MyJNbTHMEAIHAX eeKTPOHHUX CHCTEM, K.T.H. Tonosnua ITaBna Bacinsosuda. '

TlocrasieHa B I[HCCpT&HlPIHlI/I po60T1 MeTa, a CaMe y[OCKOHAJIEHHS CHCTeM
p031'II3HaBaHHSI o6’eKT1B JUIsL JIEOZICH 3 BaJaMM 30py Ta IIOBHOMO CITITOTOIO IIISXOM
3aCTOCYBAHHS HGI/IPOHHI/IX MEpexX Ha MleOKOHTpOJIean T4 BBEJCHHS" TOTOCOBOTO
Cl'[OBlHleHHSI a TaKoX PO3PaxyHOK TeXHltIHI/IX napaMeTp1B OKpeMEX eMeMEHTIB
CHCTEMI T2 m,u61p KOMHOHCHTIB Ha 1X OCHOBI, z:ocarHyTa

Olmma 3MlCTy zmcepTann, i 3aBepmechb Ta uorrpnmamm npmmnt
alcaneMqum noﬁpoqecnocn. ) T

3a ¢cBOIM 3MicTOM JvicepTaliiiHa pobota 3m00yBayua )IeﬁiCOBa]P.B'."HOBHicTI"o
Biz[ﬁOBi/:Lae Craggapry Bmmoi OCBITH 3i cnéuiénLHocTi 171  «EnexTpoHika» Ta _
HaHpﬂMKaM TocTikeHb BifIOBITHO 0 OCBITHEOI IporpamMu «EJIeKTpomKa»

JlncepTamﬂ (CKIIANAEThCS 3 BCTYNY, YOTHPHOX PO3JIiNiB, BHCHOBKIB, crmcxy
JITEpaTypH. PoGota MlCTI/ITI) 81 pucyHok Ta 2 Ta6JIHu1 SaranpHuA 00CAT JII/ICGPTaI_Ill
CKJIaI[ae 139 CTOleOK ) ‘ EEEE

VBCTym cq)opMynLOBaHo aKTyaJbHICT p060TI/I i MeTa T2 3aBaHHs. JJOMATKOBO
BHSHAYEHO 05’ €KT i peaMeT I[OCJII,Z[)KCHHH HaBeIeHO [OMOKEHHS HAYKOBOI HOBH3HH
i IpaKTHYHA 3HAYUMICTS OePKAHUX Pe3yIIbTaTiB POGOTH. :

V mepiioMy po3Aisi BHKOHAHO OIS eTailiB HO6YI[OBI/I CHCTEM pO3II13HaBaHH5I
306pa)KeHB JleransHO [IpPOAHANI30BAHO SIK TPAaHLiHHI MXOMH, TaK i cyqaCHl
ANTOPHTMH nonepez[HBm 00poOKH BXiHOTO 300paKCHH!, BHUALIEHHS KIHOYOBHX
03HAK, CETMeHTaIlii 00'€KTiB Ta MOJANBIIOT TOCTOGPOGKH pe3YJIBTaT1B Oxkpemy yBary -

HPH,Z[IJISHO apxlTeKTyp1 aKTyaJbHHUX HeI_/IpOHHI/IX Mepexc, SKI BaCTOCOBYIOTBCSI JJIA



38789 KOMI’IOTEPHOTO 30py. Tako pO3MBIHYTO iCHYIOWi TeXHIUHT pilmeHHss Ta
TIPHUCTPOI, PO3POGIEHI CemiansHo sl MOTped KOPHUCTYBAdiB i3 BagaMu 30py.

VY npyromy po3aii 34iCHEHO aHali3 anapaTHUX Ta nper,paMHI/Ix KOMIIOHEHTIB,
AKi MOXYThb OyTH BHUKOPHCTaHI A MOOYMOBU CHCTEMH PO3Mi3HABAHHSI 00'€KTIB i3

TOJIOCOBHM BUBOZIOM pe3ynbTaTy. OOIpyHTOBaHO BHOIp apXiTeKTypw HEHPOHHHX -

Mepex Kkinacy MobileNet sk HafionmTUMaNBHIIIUX TSI pO3TOPTAHHS Ha IPUCTPOSX 3
oOMeXeHUMH pecypcaMu. B sKOCTI iHCTpyMEHTY Ui TPEHYBAHHS Ta EKCIIOPTY
MoJieneit 6yno oopano miardopmy Edge Impulse, a ms peani:%aui'i CUHTE3Y MOBJICHHS
— cucteMy eSpeak NG. Taxox Oyio 06pano AeKiNbKa MIKPOKOHTPOJIEDIB.

VY Tperpromy pos,uiJIi TPOBEJICHO OIIHKY tiatcy, HeOOXIHOTO JUIS IPOXOKEHHS
IIOBHOTO LHUKIY pPO3Ii3HaBaHHA 06’eKTa 3 TIOJ[QIbIIMM TOJIOCOBHM OTOJIOMICHHSM
pGBYJIBTaTy BanOBaHo SIK IJ_IBI/IJIKICTB peaKnn KOPUCTYBaua Ha MOBIICHHEBY
lH(I)OpMaIIIIO TaKk i 4acoBi XapakTepUCTHKH 0OpOOKH -Ha Pi3HAX €Tanax CHCTEMH.
BusHaIeHO TpI/IBaJIICTB osByquaHHﬂ CIIiB Pi3HOT IOBXHUHH 3 ypaxyBaHHsiM cneumbncn
ykpaincskoi MOBH. OKpeMO 3HiHCHEHO PO3PaxyHOK EIEKTPOHHHX KOMIIOHEHTIB mis
peanizanii pI3HUX BapiaHTiB CUCTEMH Ha 00paHUX IuiaThopMax. | '

Y dersepToMy posii BHKOHAHO CKCIICPHMCHTANbHI JOCII/PKEHHS TOYHOCTI Ta
BUAKOCTI PO3T3HABAHHS II'STH o6paH1/1X kareropii 06’ekris: "windows", "door",

"trees "traffic 11ghts" crosswa 32 JIOTIOMOTOI0 Mojienelt MobﬂeNetVl Ta
Mob11eNetV2 3 plSHI/IMI/I IapaMeTpaMH. I[OCJII,ZI)KeHHH IPOBOJMIACE HA INIATaX
ESP32-S3 EYE Raspberry Pi 5 1a NVIDIA Jetson Nano 3 BHKOpI/ICTaHHSIM SIK
H606p06JIeHI/IX TaK i KOM61HOBaHI/IX TPEHYBATbHUX JaHHX. Takox. pO3paxoBaHO
3drajbHUM yYac Ha IOBHWN IMKI PO3IMI3HABAHHS Ta O3BYYEHHS HA3BH 00 €KTa 3
ypéxyBaHH;IM TPUBAJIOCTI MOBJICHHS Ta CIIyXOBOL peaKuii' KOpHCTyBaya.
Hucepraniiina pobora € 3aBepIIEHO0 HAYKOBOIO ﬁpaﬁero 1 CBIAYUTE TIpO

HasBHICTh OCOOMCTOro BHECKY 3700yBaua y HAayKOBHIl HAmpsM pO3POOIEHHS

eNeKTPOHHIX 34c00IB pO3mi3HaBaHHS 00’ €KTIB ¥ HpocTopi' 3 1HTENEeKTyaIbHUMH
BJI&CTI/IBOCTSIMI/I roJI0COBO] 1IeHTH(DIKALIT IX MPUHAIEIKHOCTI JI0 TEBHUX KaTeropln
POSI‘JBIHYBHII/I 3BiT MOAIOHOCTI 3a pe3yibTaTaMu MEPeBipKH’ I[HCCpTaIIII/IHOI
po6om HA TEKCTOBi CIIBNAIiHHSI, MOXHA 3POOHTH BICHOBOK, IO nncepTamHHa
po60Ta Henicosa POCTI/ICJIaBa BlTaJ'IlI/IOBI/I‘-Ia € pe3yNIbTaTOM CaMOCTIMHIX ZOCiiKEeHb
3zzo6yBaqa 1 He MIiCTHTS eJleMeHTIB danbcudikanii, koMminsanii, pabpukarii, niariary
T4 "3aII03UYEHb. BI/IKOPI/ICTaHl imei, pe3ynpTaTH i TEKCTH IiHIIUX aBTOPIB MaiOTh

HaJleXKHI TOCWIAHHS Ha BiJIIOBiHE XEPETO.
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MoBa Ta CTHJIb BHKJIAJleHHS pe3yIbTaTiB.

Juceprariitna poboTta -HamucaHa YKpPaiHCHKOIO MOBOIO. HOCJIII[OBHICTE Ta
JIOTIYHICTh BUKJIAIEHHS MAaTEPially € 9iTKOIO Ta 3p03yMIJIO0 JIS YU Taqya, 1o TO3BOJIIE
PO3YMITH 3MICT TOCTi/DKEHHSI Ta HOro BHECOK y CBITOBY HayKy. Y AHcCepTalliiiHii
pOGOTi aBTOp BUKOPHCTOBYE 3aTaTbHONPHIAHITY TePMiHONIOTIIO B raJiy3i eIEKTPOHIKI
Ta aKyCTHKH, IO € JOPEIHHM Ta BIANIOBia€ KAHOHAM HAyKOBHX IIpallb.

PoGoTa BHUPI3HAETHCS JOCTYITHICTIO BUKJIAJEHHS OCHOBHHX IIOJIOXKEHb, CTHIb
MOBIICHHS € HAYKOBUM 3 BUKOPHCTAHHIM CTaHIAPTHOI TepMiHOJIOTI, IKa IPHHHATA B
raiysi eeKTPOHIKH Ta MiKpOIPOIIECOPHO] TEXHIKH.

JlucepTariiina po6ota odopMiIeHa BiIIOBIIHO 10 BUMOT HaKazy MOH Ykpainu
Bix 12 cigns 2017 p. Ne 40 «IIpo 3aTBepKEeHHS BEMOT 10 0OpMIICHHS JUCEPTAIlii».

On'pn.ﬂmnﬂenﬂﬂ pe3y.11i>TaTiB Lm'cepTauiiiHo'l’ po0oTH. o

Haykosi pesypTaTH JWcepTanii BHCBITIeHI y 3 HAyKOBHX ny61111<au1;1x
3M00yBada, Cepen AKWMX: 3 CTAaTTi y HAyKOBMX BHJAHHSX,” BKIIOYEHHX Ha HaTy
OMyOIiKyBaHHS A0 TIEPEIiKY HayKOBHx taxoBux BUaHE YKpainu. Takox pesyiasraru
m/IcepTaun 6yJIH anpo6OBaH1 Ha |1 HayKOBi# (baXOBH/I KOH(bepeHun

HayKoBi pe3ysIbTaT, OLHCaHi B ,zmcepTauu/IHm po60T1 HOBHICTIO BUCBITIICHI ¥
HaYKOBI/IX Hy6JIlKaIIIHX 3100yBaya. '

Heaoaiku Ta 3ayBasKeHHS 10 nncepTauil‘iHO'l' poboru.

1. ®opMyImOBaHHS nyHKTlB HayKOBOi HOBHM3HH B aHOTalii (6 nyHKTlB) Ta BCTYTII
(3 nyHKTH) Bl,Z[plBH)IIOTI)C}I

2.Y posmm 3 zmcepTauu HaBeJIeHO Yy3arajbHeHY cxeMy, SKa 1a€ 3arajbHe
YSIBIICHHS TIPO TIPHHITAI po60TH 3arponoHoBanoi cuctemu. [lomampriuii po3risig
BapiaHTIB amapaTHOI peaizallii CHCTEMH, Ha MOIO AyMKY, MaB O OyTH 3aBepIleHuil
PO3POOIEHOIO HETATBHO CTPYKTYPHOIO CXEMOIO CHCTEMH, IO HE HABEZIEHO B POGOTI.

3.V ‘nyHKTi 4.1 gyeTBepToro po3miay Oyno obpaHo ajisi oOpoOKH 306pa)KeHI; '
nporpamHe 3abesrnedeHHs Adobe Photoshop. J[lonmineHo Oyio 6 BKaszat:
ANbTEPHATHBHE [NPOTpaMHe 3a0e3e4eHHS, SKe € Y BUIBHOMY JOCTYIL, Ta
06rpyHTyBaTH BI/IGip cepell HASTBHUX BapiaHTiB. ; |

4. 'V gerBeproMy posfimi JOMIIBHO Oyio 6 MPOBECTH PO3PaXyHOK 3araibHO]
MacH 3aIlpOITOHOBAHOTO IIPUCTPOIO BPaxoByroUi 00paHi i CUCTEM KOMIOHEHTH s

OIiHKI 3PYYHOCTI HOro BUKOPHUCTAHHS JIFOIUHOIO. s



Bucnosneni 3ayBaXX€HHSA HE € BHU3Ha4YaJIbHUMHU 1 He 3M€HLII}"IOTI> 3arajibHy
HAayKOBY HOBH3HY Ta I[PaKTH4YHY 3HAYUMICTh pCByJ'II)TaTiB Ta HE BIINIMBAKOTH HaA

MO3UTHUBHY OILIIHKY JIHCepTaLiifHOT poOOTH.

BucHoBOK npo auceprauiiiny po6ory.

BBaxaro, mo aucepraniiiHa pobota 3m00yBaua cTymeHs gokTopa ¢imocodil
JlenicoBa PoctucnaBa BitaniiioBuya Ha Temy «CucTema po3mizHaBaHHS 00’ €KTIB i
rOJIOCOBOTO CIOBIIIEHHS [Tl JIIO/Ield 3 BaJJaMH 30py Ha OCHOBI HEHPOHHUX Mepex Ta
MIKPOKOHTPOJIEPiB» BHKOHAHAa Ha BHCOKOMY HAayKOBOMY piBHI, He TMOpYIIY€E
NPUHIIAITB aKageMiqHOi JOOPOUYECHOCTI Ta € 3aKiHYeHUM HAyKOBHM JIOCIIiIKEHHSM,
CYKYIHICTh TEOPETHYHUX Ta MPAKTUYHHX PE3yJIbTaTiB  SKOTO pO3B'SA3y€ HayKOBE
3aBlaHHS, IO Mae€ ICTOTHE 3HAYeHHsA JUIg ramy3i 3HaHb «EnekTponika Ta
TeleKkoMyHikaiiy. Jluceprauiiina poboTa 3a akTyaabHICTIO, MPAKTUYHOIO [IHHICTIO Ta
HAyKOBOIO HOBU3HOIO TIOBHICTIO BIAMOBiJIa€ BUMOTaM YMHHOTO 3aKOHOJAaBCTBA
Vkpainu, mo mnependaueHi B m.6 — 9 «llopsnky NpUCYIKEHHSI CTYIEHs JOKTopa
dinocodii Ta ckacyBaHHs pillleHHs Pa30BOi CIELiaNi30BaHOI BYEHOI Paad 3aKIay
BHINOI OCBIiTH, HAyKOBOI YCTAHOBHU PO MPUCYKEHHS CTYIIeHs JOKTopa (iocodiin,
3aTBepkeHoro IToctanoBoto KaGinery MinictpiB Ykpainu Bix 12 ciuns 2022 p. Ne _
44,

3n06yBau JlenicoB PoctucnmaB BitaniioBUu4 3aciiyroBy€ Ha TPUCYIKEHHS
cTyneHsi noktopa ¢inocodii B ramy3i 3HaHb 17 «EleKTpoHika Ta TeleKOMYHIKallii» 3a

cnenianbHicTiO 171 «EnexTpoHikay.
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