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V. BimoMocTi npo gucepraniio

MoBga guceprTaliii: Vkpaincbka

Koau TemaTHYHHUX PYOpPHK: 27.03.17, 28.17.19, 28.21.19, 28.21.27
Tema gucepranii:

1. MeToau i aropyuTMHU 11 QIaIITUBHOTO KO/IyBaHHS 300pa’keHb

2. Methods and Algorithms for Adaptive Image Encoding
Pedepar:

1. Inceprariist npucBsYeHa po3po61ii HOBUX MiAXO0iB, METOIIB i aJITOPUTMIB KOJIyBaHHSI Ta CTUCHEHHS 300pa’keHb 3

BTpaTamu. PO3BUTOK rasysi inTepHeTy pedeil noTpebye MWBUIKOLINHNX KO/IEKiB 300paXkeHb /Bineo, ane 3apa3s

BiZICyTHI ONTMMAJIbHIi 3a MIBUAKOMIE€I0 KOLEKU. 3allpOIIOHOBAHO KOHLEMNILII0 alallTUBHUX KOAEKIB, ONITUMAJIbHUX [JIS

KO>KHOTO piBHSI OOME>K€Hb OOUNCIIIOBAJILHUX PECYPCIB, 30KpeMa, IBUAKOIIMHOr0, 30a1aHCOBAHOTO I
PEeCypCOeEMHOT0 KozieKiB. Po3po6sieHo afjanTiBHI peXXUMU HU3bKOI i HaTHU3bKOI 06U CIIIOBATIbHOI CKIIaIHOCTI.
3anpornoHOBaHO HOBY apxXiTeKTypy KOJyBaHHS, 110 BKJII0Ya€ CTPYKTYPHUI piBeHb BUOOPY aJJalITUBHUX PEXKUMIB.

Po3po6seH0 psii HOBUX aJITOPUTMIB 117151 OITUMI3allii KOJIeKiB Pi3HOro PiBHS, B IEPILY Yepry ISl MiABULEHHS



LWIBUAKOAIL. 3aIIpONIOHOBAHO HOBE LIIJIOYUCIIOBE NIPOCTE KOCMHYCHE NEPETBOPEHHS NOPAAKY 16 HU3bKOI

004K CII0BAIBHOI CKIIATHOCTI, 6€3 BUKOHAHHS OIlepalili MHOKEHHS.3alIpOIIOHOBAHO HOBY OLIiHKY ITOXUOKY, SIKa Ha
BiMiHY BiJ KJIJaCMYHOI MSe € TOYHilo0 i noTpebye B IeKijbKa pa3 MeHIle 064K CII0BaIbHUX BUTPAT.
3anponoHOBaHO LiJIOYUCIOBE OJHOHOPMOBE MOAU(IKOBaHE CUHYC-KOCUHYCHE NepeTBopeHHs Tumy VII nopsuky 8
31 IIBUAKUMU aJITOPUTMAMU OOUMCIIEHHS, SIKi MAIOTh B 7 pa3 MEHIIY MYJIbTUILJIIKATUBHY CKJIQ[IHICTb IOPIBHSIHO 3
BizoMuMu. Pe3ysbTaTu fyceprallii € CyTTEBUM BHECKOM y TE€OPil0 KOJYBaHHS i CTUCHEHHSI 300paXkeHb Ta Bifleo.
Bonu BukiazeHi B 11 HaykoBux ny6Jikalisix, IBi cTaTTi B HAyKOBUX (PaxOBUX BUJIAHHSIX 3i crieljianbHOCTi 113
«[lpukiagHa MaTeMaTrKay, TPU CTATTi ONy6/IiKOBAaHO B HAYKOBUX BUJAHHSIX, TPOIHIEKCOBAaHUX B 6a3i gaHux Scopus,

i 5 Te3 B 36ipHUKaX JOTIOBiAe! Mi’KHAPOJHUX i BITYM3HIHUX KOH(MEPEHIIi.

2. The dissertation is dedicated to the development of new approaches, methods and algorithms for encoding and
compressing images with losses. The growth of the Internet of Things sector requires high-performance

image /video codecs, but currently, there are no optimal codecs in terms of performance. A concept of adaptive
codecs, optimized for each level of computational resource constraints, specifically, high-performance, balanced,
and resource-intensive codecs, has been proposed. Adaptive modes of low and ultra-low computational
complexity have been developed. A new encoding architecture that includes a structural level of selecting adaptive
modes has been proposed. A series of new algorithms for optimizing codecs of various levels, primarily to enhance
performance, has been developed. A new low-complexity 16-point integer simple cosine transform that does not
perform multiplication operations has been proposed. A new error assessment has been introduced, which, unlike
classical MSE, is more accurate and requires several times less computational effort. An 8-point integer one norm
modified sine-cosine transform type VII with fast computation algorithms, which have 7 times lower multiplicative
complexity compared to known ones, has been proposed. The results of the dissertation are a significant
contribution to the theory of encoding and compressing images and videos. They are presented in 11 scientific
publications, two articles in specialized scientific journals in the field of applied mathematics, three articles
published in journals indexed in the Scopus database, and 5 thesesin the proceedings of international and domestic
conferences.
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Iyo6sikarii:

e Luts, V.K. New Approaches and Methods of Adaptive Image Encoding. Cybern Syst. Anal. 60. 2024. Pp.
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VIII. 3aKkJII04Hi BiZoMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

roJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOIi

OisSIIBHOCTI

Crentok ITeTpo IBaHOBMY

Crewmok Iletpo IBaHOBIY

Crosba Bikrop OnekcaHIpoBUY

VKpIHTEI

FOpuenko TetsHa AHaTosiiBHA



