BIATYK
odiiiTHOTO OTIOHEHTA Ha JUCepTaIlliHy poOoTy
Maszina Maxkcuma FOpiitoBuua
Ha TeMy «MeTo/Ii CTHCHEHHS 300pa)KeHb B CHCTeMax [HTepHeTy pedeil Ha
MIKpOKOHTPOJIEpax»,
MpeICTaBIICHy Ha 3100yTTs CTyneHs JoKTopa ditocodii
B rairy3i 3HaHb 17 «EnexTpoHika Ta TeJIeKOMYyHIKaIii»
3a cnerianbHicTiO 171 «EnexTponikay

AKTyaJIbHICTh TEMH JAHCEPTAaIlil.

ANTOpUTMHU CTHUCHEHHS 300pa)K€Hb Ha MIKPOKOHTpOJIEpAX 3HAXOMAATH HIMPOKE
3aCTOCYBaHHS B Cy4aCHUX CHCTEeMax [HTepHETy pedeid, 0 BUKOPUCTOBYIOTHCS AJIS
MOHITOPUHTY, O€3IeKH, aBTOMaTh3alllii Ta TMepefadl BiI3yalbHUX JAaHUX Y
IIPOMHUCIIOBOCTI, CLIILCKOMY IOCIOJIapCTBI YM o0y T1. OJHIEI0 3 OCHOBHHUX MPOOJIEM Yy
TaKMX CHUCTEMax € HEOOXITHICTh MIHIMI3yBaTH OOCST MepedaHuX Ta 30epereHux
JaHUX, HE BTPAYalOud MPHU [[OMY BOKJIMBHUX JIE€TalCH, [0 KPUTUYHO JAJIS MOAABIION
00poOku ab0 po3mi3HaBaHHS 300paKEHb.

BinomMo, mo KiacMyHi METOAM KOMIpecii 300pa)k€Hb, OCOOJMBO Yy BHMAIKY
0aratopiBHEBOTO CTHCHEHHS, YacTO MPU3BOAATH 1O 3HAYHUX BTpPAT SKOCTI W
JeTajizalii, o MOKe YHEMOKJIMBUTH BUKOHAHHS 1IJIbOBUX 3aBJIaHb.

Oco0nuBOi akTyasllbHOCTI HAOyBalOTh NHUTaHHS Tepenadi 300pakeHb uepes
eHepro3oepiraroui 0€3apOTOB1 KaHaW, J€ BaXJIMBO HE TUIbKU JOCSITTH BUCOKOTO
CTYTICHSI CTUCHEHHSI, ajie 1 3a0€3MeYUTH CTIUKICTh 10 TOsIBU apTe(aKTiB Ta 30epertu
1H(HOPMATUBHICTD JTAHUX pu HECTallIbHUX MEpEKEBUX YMOBAX.
BaxxnuBuM HarpsiMOM CydacHUX JTOCHIIKEHb € TaKOXK PO3BUTOK METOIB KUIbKICHOT
OLIIHKK SIKOCTI PEKOHCTPYHMOBAaHUX 300pakeHb (HANpHUKIAJ, 13 3aCTOCYBaHHSIM
eBKJI1ZIOBO1 BIJICTaHi), @ TAKOXK yJIOCKOHAJIEHHS MPOLEAYP aBTOMAaTUYHOTO BUSBICHHS
Ta BUIPABIIEHHS apTe(aKTiB, 1110 MOKYTh BUHUKATH MpU OararoeTanHii KOMIpeECHi.

Po3B’s13aHHsA 1IUX TUTaHb Ma€ i1CTOTHE 3HAYCHHS JJII CTBOPEHHS HAIIMHHUX 1
edexktuBHUX l0T-pillleHb, 31aTHUX MPALIOBATA B YMOBax OOMEKEHUX amapaTHUX Ta

KOMYHIKaIIITHUX PECypCIB.

Ouinka OOrpyHTOBAHOCTI HAayYKOBHX Ppe3yJbTaTiB jaucepramii, Ix
JOCTOBIPHOCTI TA HOBU3HHU.

3n00yBayeM TMPOBEACHO JCTANbHUN TEOPETHUYHUIN aHali3  aJrOpUTMIB
CTUCHEHHSI 300pa)Ke€Hb 3 aJalTalll€l0 BEUBJIET-MEPETBOPEHb /10 YMOB OOMEXKEHHMX
OOYMCIIOBAILHUX ~ PECypCiB  MIKPOKOHTPOJEpIB, a  TaKOX  YHUCIOBUMHU
EKCTIEPUMEHTaMH, 1110 OXOILIIOKTh P13HI KOHPIrypalii CUCTEMHU.



HaykoBa HOBHM3HaA pe3yJIbTaTiB AUCEPTAIIAHOTO JOCHIIKEHHS TIOJIATAaE B
HACTYyTHOMY:

— 3aIIPOTIOHOBAHO KOMOIHOBAaHWUN MeTOA OOpOOKH 300pa)kKeHb, IO I1HTETPYE
BeliBieT-nepeTBopeHHss 3 anroputMoM JPEG, mo g03Bosisie JOCSTTH BHCOKOTO
CTYIICHSI CTUCHEHHS 0€3 ICTOTHOI BTPATH Bi3yaJIbHO1 SKOCTI.

— OIIIHEHO €(PEKTUBHICTh BUKOPUCTAHHS KOMOIHOBAHOTO MiAXOMy JUIsi 0OpoOKH
300paxeHb, IO IHTErpye BEHBJIECT-MIEPETBOPEHHS 3 O€3BTPAaTHUMHU METOJaMU
koxyBanHs (RLE ta Xaddmana), B yMoBax 0OMe)eHUX OOUUCITIOBAIBHUX PECYpCIiB
MIKPOKOHTPOJIEPIB.

— BIEPIIIEC 3aIPOITOHOBAHO BUKOPHCTOBYBATH €BKIIOBY BIJCTaHb SK METPHUKY
JUISL OIIHKM JIOKaJbHUX TMOXMOOK 1 apredakTiB TOpsAl 3 3arajlbHONPUHHATUMU
KUIBKICHUMU MeTpukaMu sikocTi 300paxeHHss (PSNR, SSIM, MSE). Ortpumani
YHUCJIOBI PE3yJIbTaTU JEMOHCTPYIOTh TIOBTOPIOBAHICTh Ta Y3TOMKEHICTh MIXK
EKCIIEPUMEHTATLHUMHU JaHUMU 1 TEOPECTUIHUMH MPUITYITICHHIMHU.

—ananToBaHo BetBinetn Haar, Daubechies ta Coiflet g0 3amau 00poOku B
peasbHOMY Yaci MIKPOKOHTPOJIEpaMU 3 ypaxyBaHHSAM 3aTPUMOK, OOCSTIB Mmam’sITi Ta
PIBHIB iTeparllii. 3anpornoHOBaHO i €KCIIEPUMEHTAIBHO MEPEBIPEHO METO/ BUSBIICHHS
Ta BUIPABIICHHS apTe(aKTiB, CIPUIMHECHUX HAKOTTMICHHIM MaTEMaTHYHUX MTOXUOOK,
1110 3a0€e31evye ICTOTHE MOKPAIEHHS CTPYKTYPH 300payKeHb MICTs JeKOMITpecii.

JlocniKeHHsT BUKOHYBAJIUCh Y MEXKax HAyKOBO-AOCHIAHOI TeMH Kadenpu
Akyctuunux ta MynbTuMeAiitHux enektpoHHux cuctem KIII im. Irops Cikopcbkoro
— «ABTOMAaTH30BaHa CUCTEMa Cy0’€KTHMBHOTO Ta 00’ €KTHUBHOTO OI[IHIOBAHHS SIKOCTI
moBieHHs» (Ne nepxkpeectpariii 0116U008959), mio 1g01aTKOBO MiATBEPIKYE
HAyKOBY BaJIJIHICTh, BIJIMOBIJHICTh TEMATUKH JEP>KaBHUM IPIOPUTETAM, a TAKOX
MPaKTUYHY HIHHICTh OJIEP>KaHUX PE3YJIbTATIB.

Otxe, B aucepTaliiiHiii poOOTI MOCTAaBJICHE HAYKOBE 3aBJaHHS BUKOHAHO
MOBHICTIO, 37100yBay MOBHOIO MipOIO OBOJIOIB METO/IOJIOTIEI0 HAYKOBOI JAISITBHOCTI.

Ouinka 3MicTy aucepramii, ii 3aBepuIeHICT, Ta JOTPUMAHHS NPUHUUIIB
aKajaeMivHol 100pOYeCHOCTI.

3a cBoiM 3MICTOM auceprauiifHa podora 3100yBaya Maszina M.IO. moBHiCTIO
BianoBigae Cranaapty Bumioi ocBitu 31 171 «EjnekTpoHika» Ta HampsMKaMm
JOCITIJIKEHB BIJIMOBITHO /IO OCBITHBOI MporpaMu «EleKTpoHiKay.

Huceprarniitna poboTa € 3aBEpIICHOI0 HAyKOBOK IMpale 1 CBIAYUTH PO
HAsSBHICTH OCOOMCTOTO BHECKY 3/100yBadya y HAyKOBUW HaIpsiM TMPOEKTYBAaHHS
eJIEKTPOHHUX 3ac001B [HTEpHETY pedeit 3 00pO0IEeHHS KOJLOPOBUX 300paKEHb.

Po3rnsHyBmmM 3BIT MOAIOHOCTI 3a pe3yjibTaTaMH MEPEBIPKU TUCEPTALIHHOT
poOOTH Ha TEKCTOBI CHIBHAAiHHSA, MOXXHa 3pOOMTH BHCHOBOK, IO JMCEpTalliiiHa



pob6ora Mazina Makcuma IOpiiioBuua € pe3yiabTaToM CaMOCTIMHHMX OCIIIKEHb
3100yBaya 1 He MICTUTh elleMeHTIB (anbcudikallii, KOMIUIALii, hadpukariii, miariaty
Ta 3amo3uueHb. BukopucraHi inei, pe3ynbTaTd 1 TEKCTH IHIIMX aBTOPIB MaloTh
HaJIe)KH1 ITOCUJIaHHS Ha BIJTIOBIIHE JKEPEIO.

MoBa Ta cTH/Ib BUKJIAJEHHS Pe3yJIbTaTiB

Juceprariiitna po0oTa HamrcaHa YKpaiHChKOIO MOBOIO.

Buknag wmartepiamy € MOCTIAOBHUM, JIOTIYHUM 1 JOCTYIHHM, 13 YITKAM
JOTPUMAHHSIM HAyKOBOTO CTHJIIO. TEepMIHOJIOTiSI BUKOPUCTOBYETHCS KOPEKTHO M
yHI(IKOBaHO BIAMOBIIHO 0 3araJibHONPUHHATUX cTaHAapTiB. Poborta Biamosigae
BUMOTaM JI0 JUCepTalliil TEXHIYHOTO IPOQLII0 32 CTPYKTYPOIO Ta MOBJICHHSIM.

Jucepraiisi CKJIAQJA€TbC 3 BCTYNY, ITATH PO3JLIIB, BHCHOBKIB, CIIHCKY
JiTeparypu Ta noaarkiB. Pob6ora mictuth 28 pucyHkiB Ta 14 Tabnuilb. 3araibHHMA
oOcsr nucepraitii 144 cTOpiHOK.

Y BcTymi OOIPYHTOBAaHO AaKTyaJbHICTh OOpaHOI TEMH, BHU3HAUYEHO METY,
3aBJaHHS, 00 €KT 1 IpEeIMET JOCHIKEHHS, a TAKOX OKPECIEHO HAYKOBY HOBHU3HY W
MPaKTUYHY [IHHICTh OTPUMAHUX PE3yJIbTaTIB.

[lepmmii po3aiT MPUCBAYEHO aHaNi3y 3aCTOCYBaHHS alTOPUTMIB OOpOOKH
300paxeHb y Oe3IpOTOBUX CEHCOPHUX Mepexax. POo3risiHyTo OoOMEXEeHHS TaKuX
CUCTEM 1 OOIPYHTOBAHO AOLUIBHICTb BUKOPUCTaHHS TexHojorii LoRa cniabHO 3
MmikpokoHTposiepom ESP32-CAM s iX mogonaHHs.

Y npyroMy po3aiiii pO3KPUTO TEOPETUYHI OCHOBU BEHBIET-NIEPETBOPEHD
(Xaapa, [oGem, Koiduer) ta oOrpyHTOBaHO BHOIp amapaTHOTro 3a0e3MeyeHHS.
JleTanbHO OMUCAHO AITOPUTM €KCIIEPUMEHTY Ta MOPIBHSUIBHO OL[IHEHO €()EeKTUBHICTD
3a3HAUEHUX MEPETBOPEHbD.

Tpetiit po3aLT BUCBITIIOE 3aCTOCYBaHHS METOJIIB CTHCHEHHS 300pa)K€Hb Y
CEHCOpHUX cucTemax. [IpoBesieHO eKCIeprUMEHT 13 BUKOpUCTaHHAM anroputMiB RLE,
Xadpdpmana ta JPEG, pesynbratu sikoro miarBepawiu nepesary JPEG y crymneni
CTHCHEHHS.

Y derBepTOMy pO3AiTl MPEACTABICHO MNPOLEAYPY BIIHOBICHHS 300paK€Hb
micis  0o0poOku  komOiHOBaHMM MetogoM JPEG + BeiiBieT-mepeTBOpeHHS 13
peanizaiiero Ha iatdopmi ESP32-CAM.

[[’sTuii po3ainn omucye peamizaiiio alrOpUTMy BHSIBJICHHS W BUIPABICHHS
apredakTiB, 10 BUHUKAIOTh YHACIIJIOK TIepeTBopeHHs. HaBegeHo mnpukiaau
MPOTrPaMHOTO KOAY Ta MaTEeMaTUYHI MOJEII JIJIi TOYHOTO BH3HAYCHHS MPOOJIEMHHX
obJacteil y 300paKeHHi.

Juceprariitna po6ota oopmieHa BianoBigHo 10 BuMor Hakazy MOH Ykpaiau
Bia 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepskeHHS BUMOT 10 0(DOPMIIEHHS TUCEePTAIIii».



OnpuiaroHeHHs pe3yJbTATIB AUcepTaAliiHOI podoTH

HaykoBi pe3ynapTatu Jaucepraiiii BHCBITIEHI Y 3 HayKOBUX ITyOJiKaIlisx
3no0yBava, cepel SIKMX: 3 CTaTTi y HAYKOBHX BUJAHHSX, BKJIIOYEHHMX Ha JaTy
omyOJIiIKyBaHHS JO0 Tepeliky HayKoBuUX (axoBux BHAaHb YKpaiHu. Takox
pe3ynbpTaTH aucepTamii Oynu ampoOoBaHi Ha 1 HaykoBid (axoBiii kKoH]epeHiii.
TakuM YMHOM, HAyKOB1 PE3yJbTaTH OMHCAHI B JHMCEPTAIiiHIA POOOTI MOBHICTIO
BUCBITJICH] Y HAYKOBHX MyOiKaIisfx 3100yBayva.

HenoJiiku Ta 3ayBaseHHsI 10 JUCEPTALIHOI poOOTH.

1.V Tekcti poOOTH 3yCTpidaeThesi AYOJIIOBAHHS Ta CTUJIIICTUYHO HEKOPEKTHI
MOCUJIaHHA Ha TaOnuul (Hampukian, cropiHka 56: «Y Tabmumi Tabmuusg 1»), mo
noTpedye peAaKiiHOr0 yTOUHEHHS.

2.Y migpozauiax 3.1-3.3 Tta 4.1 -4.2 Bapro Oyno O 4YiTKilIe PO3MEXYyBaTH
TEOPETUYHY YaCTUHY Ta MPAKTUYHI pe3yJIbTaTh JoCIiKeHHs. [lepeHeceHHs: YacTuHU
TEOPETUYHOTO OOIPYHTYBAHHS JI0 APYTOT0 PO3ALLY COPUSIIO O CTPYKTYPHIN SCHOCTI.

3. Y nyHkTi 5.2 poOOTH MOAAHO PE3YIbTATH MOPIBHSIHHS BIUIMBY MEJIIaHHOTO
¢G1IpTpa HA SIKICTh 300pakKeHb, OJJHAK HE KOHKPETH30BAaHO €(EKT ISl pI3HUX PIBHIB
JIEKOMITO3UIIIT (HAIIPUKIIA, 171l TPEThOTO PIBHS), III0 0OMEXKY€ OBHOTY aHai3y.

4.V gpeskux wMicusgx (30kpeMa B PO3AUIL 2) CIOCTEPIraeThCcsl HaJIMIpHA
JeTani3allis OMucy BIIOMUX aJITOPUTMIB 0€3 MOJAbIIOi aHATITUYHOI 1HTeprpeTartii
iX JOLIJIBHOCTI caM€ MJii MIKPOKOHTPOJIEPHUX CHUCTEM 3 OOMEXEHHM 00’ €MOM
nam’sITi 1 HEBUCOKOIO MPOAYKTHBHICTIO.

5. Y BUCHOBKax poOOTH YITKO HE MPEACTaBICHO aHali3 ad0 pe3yJbTaTH, IO
CTOCYIOTbCSI BUKOPHCTaHHS €BKJIJIOBOI BIJICTaHI SK JOJATKOBOI METPHKH OIIHKU
SKOCTI1 EPETBOPEHOT0 300paKEeHHS.

BBakato, 110 BUCJIOBIICHI 3ayBaK€HHSI HE € BU3HAYAJIHHUMHU 1 HE 3MEHIIYIOThH
3araJibHy HayKOBY HOBU3HY Ta MPAaKTUYHY 3HAYMMICTh PE3YJIbTATIB Ta HE BILUTUBAIOTh

Ha MO3UTHUBHY OLIIHKY JUCEepTaIiifHO pOOOTH.

BucHoBok npo auceprauiiHy podory

BBaxkato, mo nucepraiiiiitna poborta 3m00yBaua cTymneHs JOKTOpa (inocodii
Masina Makcuma FOpiitoBuda Ha TeMy «MeToiu CTUCHEHHS 300pa)KeHb B CHCTEMax
[HTepHETY peuelt Ha MIKPOKOHTPOJIEpax» BUKOHAHA Ha BHCOKOMY HAayKOBOMY PIBHI,
HE TIOpYUIy€ MPUHIMIIB aKaJeMIdHOI TOOPOYECHOCTI Ta € 3aKIHUYCHUM HAyKOBUM
JOCTIPKEHHSIM, CYKYMHHICTh TEOPETHUHUX Ta NPAKTHUYHUX PE3YJbTaTIB SKOTO
pO3B'sI3y€e HAyKOBE 3aBJlaHHSA, LI0 Ma€ ICTOTHE 3HAYEHHs [UIs Taily3l 3HaHb
«Enextponika Ta TenekoMyHikamii». Jluceptarmiiina poOoTa 3a aKTyaJdbHICTIO,
MPAKTUYHOIO I[IHHICTIO Ta HAYKOBOIO HOBHM3HOIO TOBHICTIO BIJIOBIJAE BUMOTaM



YUHHOTO 3aKOHOJABCTBA YKpaiHu, 1o mnepembadeHi B 1. 6-9 «llopsaky
NPUCYKEHHST CTYINEHs JoKTopa (igocodii Ta ckacyBaHHS pIIIEHHS Pa30BOi
CHeIiaTi30BaHOl BYEHOI paay 3akKiagy BHUIOI OCBITH, HAYKOBOi YCTaHOBHU TIPO
MIPUCYKEHHS CTYIMeEeHs JToKTopa ¢inocodii», 3aTBepxeHoro Iloctanororo Kabdinery
MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44,

3nmobyBay Masin Makcum FOpiiioBuu 3aciiyroBye Ha TPUCYIDKEHHS CTYICHSI
noktopa ¢inocodii B ramy3i 3HaHb 17 «EnexkTpoHika Ta TeIeKOMYyHIKAIi» 3a
cnemianpHicTiO 171 «EnexTponikay.

Od¢iniiinmii ONOHEHT:

JlotieHT Kadeapu eNeKTPOHIKH Ta
TeJeKoMyHikailiil JIylibKoro HaIfioHaIbHOTO
TEXHIYHOT'O YHIBEPCUTETY

K.T.H., TOIICHT / / Cepriii MOPO3
(nionuc)
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