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1. MeTonu i anroputmMu 06po6JIEHHS i KOAYBaHHS 300pa’keHb HAa OCHOBI MIBUJIKUX LIiJIOYKCJIOBUX CUHYC-

KOCHHYCHUX Ta JVUCKPETHUX MYJILTUBENBIIET [IEPETBOPEHD

2. Methods and algorithms for image processing and coding based on fast integer sine-cosine and discrete

multiwavelet transforms

Pedepar:

1. 3anpOIIOHOBAHO Psifi HOBUX MiAXO/iB, METOIIB Ta aJITOPUTMIB 117151 36i/1blIeHHSI eHeproedeKTUBHOCTI KOJIyBaHHS
TpaguLiliHuX i riopunHUX (Helipomepexi + TpaauLiifiHi MeToau) KozleKiB 306pakeHb Ta Biieo. 3alpOIIOHOBAHO
CIIPOLIEHUM PEXXUM PO3TiIbHOTO KOJLYBaHHS 3 BUKOPUCTaHHSIM €QMHOI KOMOiHalliil KOCUHYCHOT'O i CUHYCHOTO
nepeTrBopeHb. Po3pobiieHa KOHLENIisI MyJIbTUTIOPUIHUX OPTOTOHAJIbPHUX [I€PETBOPEHb, SIKA IOIIOBHIOE ribpuIHi
IIepeTBOPEHHs. 3aIIpOIIOHOBAHO /1Ba METOIM [T0OYJ0BU MYJIbTUTIOPHUIHUX [I€PETBOPEHDb — Ha OCHOBI IBOX
ribpuHMX NIepeTBOPEHb i Ha OCHOBI KOMOiHalii riOpUIHOrO i BifOMOro nepeTsopeHb. Po3po6y1eHo TpU
MYJIbTUTIOPUIHI LIiJIOYMCIIOBI IepeTBOPEHHS. PO3p06I€HO MATPUYHMIL METO/], TOOYI0BY TOPUIHUX 1iI0UNCIIOBUX

CIIPOLIEHNX CUHYC—-KOCUHYCHMX IIepeTBOPEeHD TUIly VII mopsaxy 16 Ha OCHOBI ABOX IEPETBOPEHD MOPSAIKY 8:



cunycHoro tuny VII i kocunycHoro tumny II. Po3po6seHo gBa 1il041CI0BUX OJHOHOPMOBUX CIIPOLEHUX CUHYC-
KOCHHYCHUX [T€pETBOPEHHS HU3bKOI OOUMCIIIOBAJIbHOI CKIIAAHOCTI, SIKa MeHIe Ha 38,6% MOPIiBHSIHO 3 BilOMUM
QJITOPUTMOM JUCKPETHOIO CUHYCHOTO IepeTBOpeHH Tuily VII nopsaxy 16 3 Hill04MCIOBOIO allPpOKCUMALIIEIO.
Po3po6iieHo MeTog, 106yJ0BU ri6pUAHOr0 CUHYC-KOCUHYCHOTO IIepeTBOPeHHs Tully 11 mopsiziKy 4, i 3aliporoHOBaHO
TPU HOBUX LiJIOYMCJIOBUX IIEPETBOPEHHS 3i LIBUAKUMU aJITOPUTMaMU 064nCieHHs. Po3po6yieHO MeTo, 100y I0B1
MYJIBTUTIOPUIHOTO CIIPOLIEHOI0 CUHYC-KOCUHYCHOTO IepeTBOpeHHs Tuny Il nopsaky 8, 3aniporioHOBaHO [1Ba HOBUX
1[iJI0YMCIIOBUX [1€PETBOPEHHS i pO3pO6JIEHO IJ1s1 HUX IIBUAKI aJITOPUTMHU HU3bKOI 06YMCITIIOBAILHOI CKJIAHOCTI 6e3
BUKOHAHHS onepallii MHOKeHHS1. 3alIPOIIOHOBAHO METOJ, T0OYJ0BU LiI0YNCI0BUX MOIM(IKOBAHMX KOCUHYCHUX i
CHHYCHUX IlepeTBopeHb Tuly Il nopsaky 8, Ha OCHOBI SIKOrO po3p06JIeHO LiJI0UYKCIIOBI OIHOHOPMOBI MogudikoBaHi
CHHYCHi Ta KOCMHYCHI nnepeTBopeHHs tuny Il nopsnky 8 3i mBUAKUMME arOpUTMaMu O6UMCIEHHS. 3allpOIIOHOBaHi
IIEPETBOPEHHS MOXYThb OYTU aJIbTEPHATHUBOIO CUHYCHOMY TIepeTBOpeHHIo TuIty VII 17151 eHeproepeKTUBHOTO
KOZyBaHHs. Pe3ynbTaTy guceprallii € CyTTEBUM BHECKOM Y T€OPil0 KOAYBAHHS i CTUCHEHHSI 300paKeHb Ta Bif€o.
Bonu BukiazieHi B 9 nyo6sikanisx, oBi 3 IKUX € CTATTSIMUA B HAYKOBUX BUJIAHHSIX, BHECEHUX 0 Mepeliky paxoBux
BUJaHb 3i cnenjanbHOCTi 113 «IIpukiagHa MmaTeMaTrKa», OfHY CTATTIO ONy6JIiKOBAaHO B HAYKOBUX BUJIAHHSIX,
IIPOiHJIEKCOBAHUX B 6a3i JaHuX Scopus, i ABi my6stikanii B 36ipHUKax JOTOBifell MiXXHAPOIHUX KOHPEPEeHIiii, TAKOXK
MPOiHAEeKCOBaHUX B 6a3i JaHUX Scopus.

2. A number of new approaches, methods and algorithms are proposed to increase the energy efficiency of
encoding traditional and hybrid (neural networks + traditional methods) image and video codecs. A simplified
separable coding mode is proposed using a single combination of cosine and sine transforms. A concept of
multihybrid orthogonal transforms is developed, which complements hybrid transforms. Two methods for
constructing multihybrid transforms are proposed - based on two hybrid transforms and based on a combination
of a hybrid and a known transform. Three multihybrid integer transforms are developed. A matrix method for
constructing hybrid integer simplified sine-cosine transforms of type VII of order 16 based on two transforms of
order 8: sine type VII and cosine type II is developed. Two integer one-norm simplified sine-cosine transforms of
low computational complexity are developed, which is 38.6% less than the known algorithm of the discrete sine
transform of type VII of order 16 with integer approximation. A method for constructing a hybrid sine-cosine
transform of type II of order 4 is developed, and three new integer transforms with fast calculation algorithms are
proposed. A method for constructing a multihybrid simplified sine-cosine transform of type II of order 8 is
developed, two new integer transforms are proposed, and fast algorithms of low computational complexity are
developed for them without performing the multiplication operation. A method for constructing integer modified
cosine and sine transforms of type II of order 8 is proposed, on the basis of which integer one-norm modified sine
and cosine transforms of type II of order 8 with fast calculation algorithms are developed. The proposed
transforms can be an alternative to the sine transform of type VII for energy-efficient coding. The results of the
dissertation are a significant contribution to the theory of coding and compression of images and videos. They are
presented in 9 publications, two of which are articles in scientific publications included in the list of professional
publications in specialty 113 Applied Mathematics, one article is published in scientific publications indexed in the
Scopus database, and two publications in collections of reports of international conferences, also indexed in the
Scopus database.
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