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

Pedepar:

1. Y puceprauiiiHiii po60Ti nocTasjeHa Ta BUpillleHa aKTyaslbHa 3a7ja4ya 3MEHIIEHHS 00CcAry nam’siti 115 36epiranss
KOPEeJIbOBAaHUX JIAHUX IIJIIXOM PO3POOKU METO/IiB Ta 3aco6iB U@ poBoi 06pobKu iHpopMallii Ha OCHOBI TPINKOBUX
CHUMETPHUYHUX IIepeTBOpeHb. [IpoaHai3oBaHO rajnysi 3aCTOCYBaHHS! OPTOrOHAIbHUX i BeliBIeT-II€ePETBOPEHD,
IepeBaru Ta HefloJIiKy iCHyI0uMx 6a31CiB TaKMX MePeTBOPEHb i BinoBinHUX 3ac06iB 1111poBoi 06podku iHdopmarii.
3anpornoHOBaHO CUCTEMY OPTOTOHAI30BaHUX AOOYTKIB TPIHKOBUX CUMETPUYHUX QYHKIIi Ta TPifiKOBe
CUMeTpUYHE OPTOrOHaJIbHE NTepeTBOPEHHS Ha ii OCHOBI. [I711 3aITpONTOHOBAHOTO NEPETBOPEHHSI PO3POOIEHO

LIBUAKWI aJITOPUTM. 3alIPOIIOHOBAHO TPIKOBUY CUMETPUYHUI MAaTEPUHCBLKUI BEMBJIET Ta HETIEPEPBHE TPIiIKOBE



CUMETpUYHE BEMBJIET-TIEPETBOPEHHS Ha 1OT0 OCHOBI. 3allpOIIOHOBAHO 3aCTOCYBAaHHS JOIIOMKHOTIO TPIMKOBOTO
CUMETPUYHOr0 MAaTE€PUHCHKOTO BEMBJIETA [JIs peanidalii AUCKPETHOTrO TPiNKOBOrO CUMETPUYHOTO BEMBJIET-
repeTBOPeHHs Ta 1oro GinbTpoBoi dopmu. Po3pobyieHo Ta 3hilicHEHO MOeI0BaHHs CIelliali3oBaHOTo Ipoliecopa
17151 TPINKOBOTO CUMETPUYHOTO OPTOTrOHAJIBHOTO IepeTBOpPeHHs! Ha 0cHOBI I1JIIC. Po3po6eHo Ta 31iliCHEHO
arnaparHy peasisaliio CIieniaaizoBaHoro MpoLecopa AJisl JUCKPETHOIO TPIMKOBOTO CUMETPUYHOIO BEMBIIET-
IIepeTBOPEHHSI Ha OCHOBI MiKPOKOHTpoJiepa. [loBeieHo, 1110 3aCTOCYBaHHSI 3aIIPOIIOHOBAHNX METOIiB Ta 3aCO0iB
M@ppoBoi 06pobku iHPopmalii 3a6e3neunsio 3MEHIIEHHS 00CSTy [aM’aTi, HEOOXiTHOTO 1J1s1 30epiraHHs
KOPEJIbOBAaHUX IAHUX, Y KOMIT'IOTEPU30BAHUX TEXHIYHMX CUCTEMAX.

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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