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1. MeTonu i anroputmu 115l aAANTUBHOTO KOJyBaHHS 300pakeHb

2. Methods and Algorithms for Adaptive Image Encoding
Pedepar:

1. Inceprarist npuCBsY€Ha PO3poOLi HOBUX MiAXOiB, METOIIB i aJITOPUTMIB KOJIyBaHHSI Ta CTUCHEHHS 300pa’KEHb 3

BTpaTaMu. PO3BUTOK rasnysi iHTepHeTy peueil noTpebye MBUAKOAINHIX KOJIEKiB 306paskeHb /Bifleo, aje 3apas

BiZICyTHi ONTMMAJIbHI 32 MIBUAKOZIE€I0 KOAEKU. 3allpOIIOHOBAHO KOHLEILI0 alallTUBHUAX KOMEKIB, ONITUMAJILHUX [JI

KOXXKHOTO PiBHSI 0OME>X€Hb 00YMCIIIOBAIbHUX PECYPCIB, 30KPEMA, MIBUAKOINHOr0, 36a71aHCOBAHOTO 1
PECYPCOEMHOTrO KOJeKiB. PO3p06s1eHO afanTUBHiI pe>KMMHU HU3bKOI i HAHU3bKOI 0OUNCIII0OBaIbHOI CKJIaAHOCTI.
3anpornoHOBaHO HOBY apXiTeKTypy KOILyBaHHS, 10 BKJIIOYA€ CTPYKTYPHUH piBeHb BUOOPY aJalITUBHUX PEKUMIB.
Po3po6s1€eH0 psii HOBUX aJITOPUTMIB 117151 OITUMI3allii KOJleKiB pi3HOro piBHS, B IEPILY Yepry IJjis MiABULEHHS
WIBUAKOAIL. 3aIIpONIOHOBAHO HOBE LIIJIOYUCIIOBE NIPOCTE KOCMHYCHE NIEPETBOPEHHS NOPAAKY 16 HU3bKOI
06YNCIIIOBAJIbHOI CKJIAHOCTI, 6€3 BUKOHAHHSI Ollepallill MHOXKEHHS1.3alTPOIIOHOBAHO HOBY OLIiHKY ITOXMOKHU, SIKa Ha

BiMiHY BiJ KJlacM4YHOI Mse € TOYHIIo0 i NoTpebye B IeKijbKa pa3 MeHIe 064K C/II0BAIbHUX BUTPAT.



3arporoHOBaHO LiI0YMCIIOBE OTHOHOPMOBE MOAM(]iKOBaHE CUHYC-KOCUHYCHE NlepeTBOPeHHS Tuny VII nopsaky 8
31 MIBUJIKUMU aJITOPUTMaMU OOUMCJIEHHS, SIKi MalOTh B 7 pa3 MEHIIY MyJIbTUIIIIKATUBHY CKJIAHICTb IIOPiBHSIHO 3
BifoMuMu. Pe3ysbTaTu fyceprallii € CyTTEBUM BHECKOM y TE€OPil0 KOJYBaHHS i CTUCHEHHSI 300paXkeHb Ta Bifleo.
Bonu BuksazieHi B 11 HaykoBux Ny6JIiKalLisx, IBi CTaTTi B HAyKOBUX (paxOBUX BUJAHHSIX 3i crielianbHOCTi 113
«[lprkiagHa MaTeMaTrKay, TPU CTATTi ONy6/1iKOBAaHO B HAYKOBUX BUJAHHSIX, TPOiHIEKCOBAHUX B 6a3i gaHux Scopus,

i 5 Te3 B 36ipHUKaX JOTOBiE! Mi’KHAPOJHUX i BITYM3HIHUX KOH(MEPEHIIil.

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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