PEIIEH3IA
Ha qucepTaniiiny po6oty Kosanenka boragana BitaniioBuua
Ha TeMy «bararoeramna 06po0Oka Ta cTucHeHHs 300pakeHb BPG kxonepom 3 mporao3yBaHHIM
napaMeTpiBy», SIKy MPEACTABICHO Ha 3A00YTTs cTymneHs 1okTopa dimocodii
3 raiy3si 3HaHb 17 - ExexkTpoHika Ta TelneKoMyHiKallii
3a cnenianbHicTIO 172 — TenekomyHikanii Ta pajioTexHika

AKTyaJIbHICTh TeMH JAUCePTAIiL

Po3BuTOK aepokoCMIYHMX 3ac00IB JUCTAHIIIMHOTO 30HIYBaHHS TPHUBIB JI0 CYTTEBOTO
HiIBUIIEHHS PO3IUIBHOI 37JaTHOCTI OTPUMYBAHUX 300pakeHb, SIKa ChOTOHI JIOCITa€e BXKe A0JIeH
METPIB K y ONTHYHOMY, TaK 1y paioJIOKaIiiiHOMY Jiana3oHax pagioXBmib. Bucoka orisaoBicTh
Cy4acHUX 3aco0iB TUCTAHIIHHOTO 30HAYBaHHsS 3a0e3leuye OTpPUMAaHHS 300pa)KeHb MAIISTHOK
MOBEPXHI 3eMJI1 TIIONICIO 0 COTEH KBAPATHUX KIJJOMETPiB. Y TMOEIHAHHI 3 OaraToKaHaJIBHICTIO
OTpUMYBaHOI iH(OpMAIl] IIe TPUBOIUTH IO BEIUYE3HOTO0 00’eMy mam’sTi, HEOOXigHOI s
30epiraHHsl a€pOKOCMIYHUX 3HIMKIB, Ta HEOOXIIHICTIO MOCTIMHOTO IMiJBHUIIECHHS IIBUIKOCTI
KaHaJiB mepenadi JaHUX AUCTAHLIWHOTO 30HAYyBaHHS. YCi Il (DaKTOpH MPUBEIH J0 CTBOPEHHS
7101 HU3KH METOJIIB Ta aJTOPUTMIB CTUCHEHHsS iH(opMmaiii. Po3pobneni mams o6pobieHHs
HecknaaHux 3o00paxkens anroputmu JPEG 1 JPEG2000 Bxke He 3a0BONBHSIOTH CYYacCHUM
BHMOTaM (3a CTYIIEHeM KOMIpecii Ta piBHeM BTpart iHdopmartii). PO3BUTOK cTaHIapTy CTUCHEHHS
Bieo HEVC npu3BiB 10 CTBOPEHHS TPHOX CTAHAAPTIB CTUCHEHHS BiJICOKaJpiB a00 300paskeHb —
BPG, HEIF ta AVIF. Ane BHaciigok nmeBHoi 3akpuTocTi iHGopmariii moao BPG, HEIF 1 AVIF ix
BJIACTUBOCTI 3aJUIIAIOTHCS HE 0 KiHI[S 3pO3yMUTHMMH, OCOOJIMBO AJIsl BUPIIICHHS 3a/1a4 repeaadl
JAHUX aCPOKOCMIYHOTO AWCTAHIIIHHOTO 30HAYBAHHS TIO JIiHIAM 3B’SA3Ky, iX 30epiranss,
apxiByBaHHS TOIIO. AHAJOTIYHI 3aJadl BUHUKAIOTh TaKOX y MEIUYHIM JIarHOCTHIN Ta
TeneMenauIuHi. Tomy amcepralliiiHa po0oTa, sKa MPHUCBAYEHA JOCIHIIKEHHIO BIACTHBOCTEH
Cy4YacHUX KozepiB, 30kpema BPG Ta BU3HaUE€HHIO MOXXJIMBOCTI IPOTHO3YBaHHS €()eKTUBHOCTI iX
3aCTOCYBaHHS € O€3CYMHIBHO aKTyaJIbHOIO.

.....

B po6oti KoBanenka bornana BiramiiioBruda mpoBeIeHO pPETEIbHUM aHAlli3 BIACTUBOCTEH
koaepa BPG y 3actocyBaHHI 0 300pakeHb, 0 MAIOTh OAWH UM TPU KaHAIH. ABTOpP IIUPOKO
BUKOPHUCTOBYE METOJM YHUCEIBHOTO MOJIEIIOBaHHS, Teopli WMOBIPHOCTI Ta MaTeMaTHYHOI
craTucTuki. DaKTUYHO BUPINIEHA CKJIaHA HAYKOBO-TEXHIYHA 3aqada po3poOKu e(heKTHBHOTO
CTHUCHEHHSI 3 BTpaTaMH 300pa)k€Hb, Ha SIKUX IIYM MOXXE OyTH SIK Bi3yaJIbHO MOMITHUM, TakK 1
HenoMmiTHUM. [Ipu 1IbOMY aBTOp 3aBXKIU BHKOPHUCTOBYE HE OJHE UM JIBa, a TPYIYy TECTOBHX
300pakeHb (a MPHU BUPIMIEHHI 3a/1ad PErpeciiHUMH CIOco0aMu 1 OUIBITY KUJIBKICTh TECTOBHUX
300pakeHb) A TOro, mi00 OyTH BIEBHEHHMM Yy MPAaLE3JaTHOCTI pO3POOJEHHUX METOMIB Ta
ITOPUTMIB, 1X MPUIATHOCTI IJIs PI3HUX MPAKTUYHUX cuTyalid. [IpuBeprae yBary KOHIIEHIIIS
BUOOpY onTuManbHOi podouoi Touku (OPT) Ta 11 BceOiuHuMiA aHami3, SKUA MO3BOJSE JaTH
OoOTpyHTOBaHI pEeKOMEHMAIlli MoA0 BHOOPY (aBTOMATHYHOTO BCTAHOBJICHHS) TapameTpy, IO
kepye ctucHeHHsAM ([TIKC). MoxnuBicts icHyBarass OPT Oyna Bimoma i 10 Mo4aTky J0CIiIKEeHb
KoBanenka b.B., ane nmpobaema nosisirae B ToMy, 1110 CrocoOu ii po3paxyHKy IJisi pi3HHX KOJIEpiB
€ nyxe pisaumu. Hanpuknan, HaBite st JPEG, mo icaye Ounbmie 30 pokiB, Ha J1aHUi 4ac He
3aMpoINOHOBaH1 MPOCTI Ta MBHUAKI anropuT™Mu ctucHeHHs B OPT.

Ha miii mornsn, HOBU3HA OTPUMAHUX Y poOOTi pe3ysIbTaTiB MOJATAE Y HACTYITHOMY:

1. ABTOpOM BIIEpIIIE PETEIBHO AOCIIKEHO XapakTepucTuku BPG koaepa miis pi3HUX YMOB
Hioro po0OTH, BKIFOYAI0UM CTUCHEHHS HAIIBTOHOBUX Ta KOJIHOPOBUMH 300paKE€Hb, IS SIKUX IITyM
Ha 300pakeHHI MOKe OyTH SIK Bi3yaJbHO MIOMITHHM, TaK 1 HeBUAUMHM. [IpoBeneHe qociiKeHHs
JIO3BOJIMJIO HaJaTH OOIpyHTOBaHI pekomeHnamii miofo BcraHosieHHs [IKC mns pizHux
moaudikarii BPG-kxoaepa, BKIIro9aroun aJiroOpuT™MH aBTOMaTuaHOTro BectaHoBieHHs [1KC.



2. OTpumaio momanbIIui po3BUTOK BHKOpucTaHHs koHIeniii OPT, nmpomxemoHcTpoBaHO
MOXJIMBICTh TPUCYTHOCTI Takoi TOYKM M BHUMNAAKIB 3acrtocyBaHHsS BPG-koxepy 1o
HAIBTOHOBHX Ta KOJLOPOBUX 300paKeHb JJIsl BUMAKIB iX YpaKCHHs aIMTHBHUM YH CUTHAJIBHO-
3aJIe)KHUM IIIYMOM 3 afpiopHO BIIOMHUMH UM JOCTATHBO TOYHO OLIHEHUMH XapaKTEPHUCTHKAMH.
HoseneHo, mo 3a ymoBu ctucHeHHs B OPT nmocsraerbest MakcumanbHu edekty (inprparii y
BiJIIOBITHOCTI 10 TPAJHIIIITHIX METPUK Ta METPUK Bi3yallbHOT SIKOCTI.

3. Boockonasnieno meton nporuo3yBaHHs icHyBaHHS OPT myis pi3HMX yMOB 3aCTOCYBaHHS
BPG-xonepy; noBeneno, mo Bignosiaauii BuOip [IKC n03Bossie 1OCATTH KOMIPOMIC MiXK SIKICTIO
CTUCHYTHX 300paxeHs 1 koedimieaToM ctucHeHHs (KC).

4. Hapemiti, aBTOPOM BJOCKOHAJIECHO METOJ TMPOTHO3YBaHHS CEepeIHbOKBAAPATHIHOT
noxubOku (CKII); mokazaHo, 1O ICHYe HOeKiIbKa MapaMmeTpiB, 3JaTHUX XapaKTEPU3yBaTH
CKJIaIHICTh 300paKeHHsI 1 3aBSKU LIbOMY KOPUTYBAaTH MPOTHO3, OKPAIIYIOUYX TAKUM YHHOM HOTO
TOYHICTh. [lepeBaroro mMpboro MeTomy € Te, IO 3aBISKH MPOTHO3YBAHHIO HEMa€e HEOOXiTHOCTI
BUKOHYBaTH CTUCHEHHS Ta AEKOMIpECii AeKiIbKa pas3iB.

OTtpumaHi aBTOPOM pe3yJIbTaTH MAIOTh 1 0€3yMOBHY NPAKTHYHY HiHHICTb, aJ’)KE BHITA]KH,
KOJIH 300pakKeHHSI CIIOTBOPEHO 3aBa/iaMU, € JIOCUTh THIIOBUMH SIK TSl 3BHUAWHUX 300pakeHb,
3HATHUX B TOTAHUX yMOBaX, Tak 1 g 0araTbOX THIIB JNAaHWUX AWCTAHIIIHHOTO 30HyBaHHS Ta
MEIMYHOT T1arHOCTUKH.

JI00pPOYeCHOCTI

Hampsimok  nmocmipkens y auceprtariiiHiii pob6ori KoBanenka borganma BiramiiioBuua
BIJINOB1/Ia€ CTaHJAPTY BHIIOI OCBITH 3a cremiayibHICTIO 172 TenekoMyHIKarlii Ta pagioTexHiKa.
Hucepraniiina poboTa € 3aBEpLICHOI0 HAYKOBOIO MPAIEIo, 1[0 MICTUTh PE3yJbTaTh KOMIUIEKCY
JIOCJTIJDKEHb. ABTOp 3pOOHMB BaroMuii BHECOK y PO3POOKY METOJIB CTUCHEHHS 300paKeHb IS
TEJIEKOMYHIKaLIHHUX Ta PaliOTEXHIYHUX 3aCTOCYBaHb.

AmHami3 myOmikamiid Ta camoi AucepTaiii MOBiB, III0 BOHA € PE3yJbTaTOM CaMOCTIHHUX
JIOCITIJKeHb aBTOPa 1 HE MICTUTH eNleMeHTiB (anbcudikarii, koMmminnii, padpukarii, mariaty ta
3ano3udeHb. ko Kosanenko b.B. BukopucroBye iei, pe3yibTaTv i TEKCTH 1HIITMX aBTOPIB, TO
BOHM MAalOTh HAJEKHI TOCHJIAHHS Ha BIAMOBIIHI JpKepena. 3a3Hady TaKoX, IO aBTOPOM
omyOJIiKOoBaH1 poOOTH B TaKMX JKypHaJIax (HaNpHUKIa, MBeHapcbkoro suaaBauirea MDPI), ne
CTaTTi MPOXOJATH AYXKE )KOPCTKE PEIICH3yBaHHS.

MoBa Ta cTHJIb BUKJIAeHHS pe3y/ibTaTiB

Huceptariitna po6ora KoBanenka b.B. Hanmmcana ykpaiHCbKOIO MOBOIO, IO BiJIOBITAE
3araJlLHOMYy CTHJIIO HayKOBHX JOCII/DKEHB 13 BUKOPUCTAHHSAM TE€PMIiHOJIOTII, 0 € CTaHIapPTHOIO
st paHoi obmacti. [[uceprariiina poOoTa po3KpHWBae TOJOBHI i1ei Ta 3M00yTKH aBTOpa.
CtpykTypa poOOTH € JIOTIYHOIO Ta THUIOBOIO [UIsl AMCEPTAIii 3 TEXHIYHUX AUCHUIUTIH -
JUCepTallis BKIIOYAE BCTYI, YOTHPU PO3JUIH, BUCHOBKH, CIHCOK BUKOPUCTAaHMX JKEpeN Ta
nonatku. Bumoru 1o 06’emy nucepraiiii aBTOpoM BUTPUMAH.

Beryn BriTtouae oOTpyHTYBaHHS aKTyadIbHOCTI TEMU AOCIIHKEHHS, (DOPMYITIOBAaHHS METH 1
3a/1a4 JIOCIIKeHHSI, OTIC HAyKOBOI HOBU3HU Ta MPAKTUYHOTO 3HAYEHHS Pe3yNbTariB. Takoxk
HaBEJICHO JaHi 11010 anpobarrii pe3yabTaTiB AUcepTallii Ta 0COOUCTOrO BHECKY aBTOpa.

Iepuuii po3aia BMilye aHai3 Cy4yacHOTO CTaHy B 00siacTi 00poOKH 300paKeHb 3arajioMm
Ta iX cTtucHeHHs 30kpeMa. ChopMyIr0BaHO OCHOBHI BHUMOTH, OMHCAHO BIJJOMI METOAM Ta iX
HEIOJIKU, HaJIaHO KpUTEPii, 110 3a3BUYail BAKOPUCTOBYIOTHCS.

JApyruii po3ain npucBSYEHMI aHai3y OCHOBHHX xapakTepucTuk BPG-xoxepy y
3aCTOCYBaHHI J0 300paXXeHb B IpajallisiX Ciporo Ta KOJbOPOBHUX (TPUKAHAIBHUX) 300pa’KeHb.
['onoBHY yBary mpHAUICHO aHaJi3y 3alieKHOCTI MOKa3HUKIB AKOCTi 300paxkeHHs Bix [IKC mms
pi3HuX 300paxkeHpb Ta iX BiacTUBOCTel. [IpoBeneHO AOCHIHKEHHS XapaKTepUCTUK CIIOTBOPEHB,
1110 BHOCSTBCS KOAEPOM 32 Pi3HUX YMOB.



Tpertiii po3aijl TOJOBHUM YHWHOM TPHUCBIYCHHUH PO3POOIII METOJIB MPOTHO3YBAHHSI
icayBanHs OPT ta mapamertpiB B Hiil. [locainoBHO po3risaHyTi MeToau niporHo3yBaHHs OPT s
HaIIBTOHOBUX Ta KOJbOPOBUX 300pakeHb JUIsl PI3HUX XapaKTEPUCTHUK 3aBajl. MoxHa BBaXKaTH,
10 aBTOPOM ONTHUMI30BaHO MiJXia 0 MporHo3yBaHHA. [IpuBeprae yBary, 10 aBTOpY BAA€THCS
MPOTHO3YBATH XapaKTEPUCTUKU CTUCHEHHS HE TIIbKH B caMiii OPT, ane # B 11 0koJIi, 1110 BaXKIIUBO
JUTSI TIPAKTUKH.

YerBepTHii  po3Ais1  TPUCBSIYCHUM  poO3poOIll  MIAXOMIB O  MPOTHO3YBAHHS
cepenuabokBangpatnyHoi moxubku (CKII), mo BHOcuThCss BPG-konepom. BusiBieHo 3anexHicTh
MK eHTporiero 300paxenHss ta CKII BHecennx cmorBopens. [lokazaHo, Mo MiaXia € TOCHUTH
YHIBEPCAJIbHUM.

Y BHCHOBKAaX HaBeJCHO MIJCYMOK JOCIIIKEHb SIK 3 TEOPETUUHOI, TaK 1 IPAKTUYHOT TOUKU
30py.

HuceprTartiitna po6oTa oopmiieHa y TOBHIM BIAMOBITHOCTI O BUMOT, 3a3HAYCHUX y HaKas3l
MOH Vkpaiaun Bix 12 ciuna 2017p. Ne 40 «IIpo 3aTBepKeHHS BHMOT 10 O(QOPMIICHHS
JUcepTartiin.

IloBHOTA BUKJIAIEHHS Pe3yJbTATIiB H0CHII)KeHb B OIy0JJiKOBaHUX Mpansx

Juceprartisi 6a3y€eThbCs HA IOCTATHIN KUTBKOCTI MyOiikaliii aBropa - 19 HayKoBHX mparisx,
cepen sIKUX 3 CTaTTl Y HAyKOBHX MEPIOJUYHUX BUAAHHAX (3 HUX 2 CTATTl Y BHIAHHIX KBAPTHUITIO
Q1); 5 crateil y (axoBUX HAyKOBHUX JKypHaJlax, 110 BUAAIOThCA B YKpaiHi. ABTOp Takox mae 7
myOJTiKaIiid y Marepiaigax M>KHAPOIHUX KOH(BEPEHIIii, 3 HUX 6 aHTJIOMOBHI, Ta YOTUPHU PO3ILIN Y
KOJIEKTUBHUX MOHOrpadisx. Yci mi myOmikamii 6e3mocepeHbo MOB’sI3aHi 13 JUCepTali€lo, B HUX
HE BHUSBJICHO TOPYIICHb MPUHIIUIIB aKaJAeMiqHOi J0OpoUeCcHOCTI Ta mariaty. Tox pe3ynbTarTH,
10 HaBeAEHI B JHcepTalii, HaJe)KHUM YHHOM BHUCBITJIEHI y myOmikamisx 3m00yBada Ta
arpoOoBaHi.

Hepnoaiku Ta 3ayBaskeHHsI L1010 JUCEPTaLiiiHOI po0oTH

1. ¥ poGoTi He po3rIsiHYTO €(EeKTUBHICTh 3aCTOCYBAaHHS JIOCHIPKYBAaHOTO KOJIEpY 0
«CHUPHX» JaHUX TUCTAHIIHHOIO 30HAyBaHHS, sIKi BJaCHE MEPEIaroThCs 3 a8POKOCMIYHHUX HOCIIB,
30kpema mgaHux kBaapatypHux (I, Q) xanamie PCA, Ha OCHOBI KOTpHX B Tpoiieci 00poOsieHHs
bopmyroThCs 300paXKeHHSI MOBEPXHi 3eMITl, y T.4. Y CHHT€30BaHHX KOJIbOpaXx.

2. Slkmo wmoBa #ae Tpo JAaHI JUCTAHIIMHOTO 30HAYBaHHSA, TO JOLUIBHO Oyno O
NpoaHaTi3yBaTH BUMAAKK JBOX a0o0 OiIbIIOi KUIBKOCTI KaHAiB, IO BIiAMOBIIAIOTH
Oararonosipu3aIiiHuM PaJioIOKAIMHIM Ta MYJIbTUCIIEKTPATIBLHUM 300pakeHHAM. [Ipu mipomy
CJIiJI BpaXxOBYBATH KOPEJIALINHI 3B’ 13KH MIX TaHUMHU y KaHaJax.

3. Kpim TOro, myis TpUKaHAIbHUX JAHUX aBTOPOM IPHUIYCKAETHCS, IO XAPaKTEPUCTUKH
3aBaJl IMEHTHYHI B yCiX KOMIIOHEHTax 300paKeHHSX, IO HE 3aBXKIU BIAMOBiIA€ MiCHOCTI,
ocobuBo npu neperBopeHHi RGB — npencrasnenns inpopmartii y YCbCr.

4. ABTOp pO3IIIAIa€ OJUH 3 TUMIB CUTHANBHO-3aNekHIX 3aBajl (IlyacoHIBChKHIA TyM), aye
HE aHalli3y€e 3arajbHl BUMAJKH CUTHAJIBHO-3AJIEKHUX 3aBajl, HAMPUKIAJ MYJIbTHILTIKATUBHUN
IIyM, IO € XapaKTepHUM JUIS PalioIOKaiHUX 300pakeHb.

5. 3 pe3ynbrartiB pob0TH HE3pO3yM1JI0, B IKMX BUTaakax BPG-koxep mae cyTTeBI epeBaru
Han JPEG, JPEG2000 Ta iHIIUMU Cy4YaCHUMH KOJIEPAMHU.

Btim, BKkaszaHi HENONIKM Ta HaBEICHI 3ayBaXKCHHS HE 3MCHIIYIOTh 3arajioM IO3WTHBHY
OLIIHKY JMCepTalliil, He CTABJIATh MiJ CyMHIB ii HAYKOBY HOBH3HY Ta MPAKTUYHY LIHHICTb.

3arajJLHUIi BUCHOBOK

Ha wmiit mormsn, nucepramiiina po6ora KoBanenka bormana BiramiiioBuua Ha Temy
"bararoeranHa 00poOka Ta cTUCHEeHHs 300paxkeHb BPG koepom 3 mporuo3yBaHHsAM napameTpis"
€ 3aBEpIICHUM JIOCIIPKEHHM, SIKe BUKOHAaHE HA BHCOKOMY HAyKOBOMY piBHi, 1[0 HE MOPYIIYE
MPUHIUIIIB aKaJIeMiuyHOi 1oOpodecHOcTi. JucepTallis BMIIIye HOBI TEOPETHYHI Ta MPaKTUYHI



pe3yabTaTH, IO BIAHOCATHCS 10 Tairy3i 3HaHb 17 EnexTponika Ta TenexomyHikaiii. Jlucepraris
NPUCBSYCHA PO3B’I3aHHIO aKTyaIbHOI 3a/1a4i Ta BiANOBIAa€ BUMOTaM, 1110 3a3HaUCHI B MyHKTaxX 6
— 9 «llopsinky mpuUCyKEHHsI CTyIeHs OokTopa (iocodii Ta cKacyBaHHS pIIIEHHS Pa3oBOl
Creniagi3oBaHoOl BYCHOI pajM 3aKiagy BHIIOI OCBITH, HAYKOBOI YCTaHOBH PO MPHCYIKEHHS
cTyneHs aokropa dimocodiin, 3arBepmrenoro [locranoporo Kabinety MinicTpiB Ykpainu Bix 12
ciuns 2022 p. Ned4.

Tox BBaxato, 1o 3100yBauy KoBanenko boraan BitaniiioBud 3aciayroBye Ha NpHCYIKEHHS
cTtyneHss gokropa ¢inocodii B ramy3i 3HaHb 17 EnekTpoHika Ta TeJIEKOMYHIKamii 3a
cnenianbHicTio 172 TenekomyHikalii Ta pagioTexHika.

PenieH3eHT - MOKTOp TEXHIYHUX HAYK, JOIEHT,

npodecop kadeapu aepoKOCMIYHUX

pazioeseKTpoHHUX cucTeM HarionaasHOTO

ACPOKOCMIYHOTO YHIBEPCUTETY

«XapKiBChbKUM aBlaIliiHUN IHCTUTYT Amnaromniit [IOITOB

«28» TpaBHus 2025 p.



