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2. Methods and devices of symmetric ternary transforms for digital information processing

Pedepar:

1. Y nuceprauiiiHiil pob0Ti MOCTaBJI€HA Ta BUpillleHa aKTyasbHa 334a4a 3MEHIIEHHS 00CsTy NaM’aTi 1J1 30epiraHHs
KOPEJIbOBAaHMX JIAHUX IIJISIXOM PO3POOKM METOZIB Ta 3aC06iB 1MPPOBOi 06po6KY iHpopMallii Ha OCHOBI TPIKOBUX
CHMETPUYHUX IIEPETBOPEHB. [IpoaHasni3oBaHo ranysi 3aCTOCYyBaHHS OPTOTOHAJIbHYX i BEBJIET-IIEPETBOPEHb,
IepeBaru Ta HeJloJIiKy iCHyl0unx 0a3UCiB TaKKX IEPEeTBOPEHb i BifIIOBiIHUX 3ac006iB 111(pPpoBOi 06p0oOKU iHPopmMalLiii.
3anponoHOBAaHO CUCTEMY OPTOTOHAII30BaHMX QOOYTKIB TPIMKOBUX CUMETPUYHUX (PYHKIIiN Ta TPiKOBE
CHMEeTPUYHE OPTOrOHAJIbHE IIEPETBOPEHHS Ha ii OCHOBI. [IJ151 3aIIpONIOHOBAHOTO [1IEPETBOPEHHS PO3POGIEHO
MIBUJKUI aJITOPUTM. 3aIIPONIOHOBAHO TPIMKOBUIM CUMETPUYHUI MAaTEPUHCHKUN BEUBJIET Ta HEIIEPEPBHE TPiliKOBE
CUMETPpUYHE BEMBJIET-TIEPETBOPEHHS HA 1OT0 OCHOBI. 3allpOIIOHOBAHO 3aCTOCYBAaHHS JOIIOMKHOIO TPiMKOBOTO
CUMETPUYHOIO0 MAaTEPMHCBHKOTO BEMBJIETa 71 peaisalii IMCKPETHOTO TPIKOBOTO CUMETPUYHOIO BEUBIIET-

nepeTBOPeHHs Ta oro GinbTpoBoi dopmu. Po3pobsieHo Ta 3hiliCHEHO MO IOBAHHS CIEeliali30BaHOTO IIPoIecopa



17151 TPIKOBOTO CUMETPUYHOTO OPTOTrOHAIBHOTO IepeTBOPeHHs Ha 0CHOBI I1JIIC. Po3po6seHo Ta 31iiCHEHO
arnapaTHy peasisalilo CIeliani3oBaHOro MpoLecopa As IUCKPETHOTO TPINKOBOTO CUMETPUYHOTO BEUBIIET-
IIepeTBOPEHHSI Ha OCHOBI MiKPOKOHTpoJiepa. [loBeieHo, 1110 3aCTOCYBaHHS 3alIPOIIOHOBAHNX METOIIB Ta 3aCO0iB
uM@ppoBoi 06po6Ku iHPopMalii 3a6e3neunsio 3MEHIIEHHS 00CSTy aM’aTi, HEOOXiIHOTO AJ1s1 30epiraHHs

KOpEJIbOBAHUX NAHUX, Y KOMHYIOTepI/ISOBaHI/IX TEeXHIYHUX CUCTEMAaX.

2. In this thesis, an actual task of reducing the amount of memory for storage of the correlated data by developing
methods and devices of digital information processing based on symmetric ternary transforms was presented and
solved. Application areas of orthogonal and wavelet transforms with advantages and disadvantages of existing
bases of such transforms and corresponding devices of digital information processing are analyzed. System of
orthogonalized products of symmetric ternary functions and discrete symmetric ternary orthogonal transform on
its basis are proposed. Fast algorithm is developed for the introduced transform. Symmetric ternary mother
wavelet and continuous symmetric ternary wavelet transform on its basis are proposed. The use of an auxiliary
symmetric ternary mother wavelet is proposed for synthesis of the discrete symmetric ternary wavelet transform
and its filter form. Device of the symmetric ternary orthogonal transform based on the FPGA is developed and
simulated. Device of the discrete symmetric ternary wavelet transform based on the microcontroller is developed
and implemented. It is proved that application of the introduced methods and devices for digital information
processing provides reduction of memory required for storage of the correlated data in computerized technical
systems.
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