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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 50.33.33

Tema gucepranii:
1. TIponieccopsl ClIeKTPaIbHOrO KOCHHYCHOTO IpeobpasoBanusi Pypbe Ha OCHOBE Pa3/IMYHbIX KOPPEJISILIMOHHBIX

(DYHKUUI ¥ TEOPETUKO-UMCIJIOBBIX 0A31MCOB

2. Processors of Spectral Cosine Fourier Transformation Based on Different Correlation Functions and Theoretical
and Numerical Bases

Pedepar:

1. O6'exT mocHimKkeHHs - mpolecyu LUdPOBOro ONpalloBaHHS CUTHAMIB CIelliali30BaHUMU IIPoliecopamMu
CIIEKTPaJIbHOTO IIEPETBOPEHHS y 6a3uci Xaapa-KpecTeHCOHa; IpeAMET HOCTiI)KEHHS - METOIU Ta 3acobu
ONpalOBaHHS CUTHAJIIB Ha OCHOBI JVCKPETHUX CIIEKTPAJIbHUX IEPETBOPEHD HA OCHOBI Pi3HUX KOPEJALINHNX
(YHKIi Ta TEOPETUKO-YMCJIOBUX 6A3MCiB; HOBU3HA - BIIEpLIE PO3POOJIEHO METOJ], LIBUIKOLiI040r0 aHaJIOT0-
1M(pPOBOro NEPETBOPEHHS CUTHAJIB y KOJOBIil cucteMi Xaapa-KpecTeHCOHa, SKuil, y IOPiBHSIHHI 3 BilOMUMU
aHaJIoramu, 103BOJIsIE po3napaneauTy (OpMyBaHHS KOJIiB 3a/IMLIKiB Y 6a3uci Xaapa 3rifHo Habopy B3a€EMO-ITPOCTHUX

MOZYyJiB i He noTpedye NOJATKOBUX MDKOa3NCHUX NlepeTBopeHb Pagemaxepa-KpecteHcoHa njis



BHCOKOIIPOAYKTUBHOI peasi3allii MOIyJIbHUX Olepaliii MHOXKEHHS Ta T0AABaHHS HU(PPOBUX NAHUX Yy 6a30BOMY
KOpeJIaLiiiHOMY MOZYJIi CIIEKTPaIbHOTrO CIIENIIPOLIecopa; BIepile po3pobIeH0 MeTO JUCKPETHOIO KOCUHYCHOTO
nepetrsopeHHs Oyp'e Ha OCHOBI afanTallii XapakTepPUCTHUK OPTOrOHANBHUX 0a3MCHUX QYHKIIi 10
€KCIIEPMMEHTAJIBHOI peasisalii KoBapialiliHoi (PpyHKLii aBTOKOpeJsLii 10, y NOPiBHSIHHI 3 BiIOMUMU METOAAMU,
I03BOJINJIO 3MEHIIMTHU KiJIbKiCTb Ta CIPOCTUTH CKJIA[IHICTh 004YMCIIIOBATIBHUX OIEPalliil aITOPUTMY CIIEKTPAJIBHOTO
OIIpalll0OBaHHS CUTHAJIIB; yAOCKOHATIEeHO MeTol, GOpMyBaHHS LM(POBUX 3HAUE€Hb OPTOrOHAIBHUX 6a31CHUX
dyHKUil nepeTBopeHHs Pyp'e MIISIXOM [IEPECTaBJIEHHS iX KOJIIB Y CUCTEMI 3aJIMIIKOBUX KJACiB, IO CIIPOCTUIIO
QJITOPUTM CIEKTPAJIBHOTO NIEPETBOPEHHS Ta MiJJBULINIIO HOT0 MIBUAKOIII0; OTPUMAB NOJAJIBIINY PO3BUTOK METOZ,
004KCIIeHHS 3HaUY€HHSI CIIeKTPY IJ1s1 OfHiel 6a3rcHOi QyHKIT MIIIXxOM po3IapasiesieHHs] BAKOHAHHS OoIepariii
MHO>KEHHS [IiI0UMX Ta 3aTPMMaHUX y Yaci 3a/IMIIKiB 1UPPOBUX BifJliKiB BXiZTHOTO [IPOLIECY Y CUCTEMi B3aEMO-
IIPOCTUX MO[IYJIiB, MHOKEHHS OTPMMAaHUX 3aJIMIIKIB NOOYTKIB HA 3aJIMLIKU BiJI[TOBiIHOI OPTOrOHAIbHOI 6a3MCHOI
dyHKLiI Ta X HaKoNMYylOYe NONABaHHS Ha BUXOZi OLHIE] TOUKU CIIEKTPY, IO 103BOJINJIO, Y IIOPIBHSHHI 3
BMKOHAaHHSM aHaJIOTiYHUX onepaliil Haj ABilikoBUMU Kojamu Yy 6asuci Panemaxepa, posnapanenntu

004K CII0BaJIbHI MPOLECH Ta MiJBULIUTY MIBUAKOiI0 BUSBHAYEHHSI CIIEKTPY.

2. The object of research is processes of digital signal processing specialized processors of spectral transformation
in Haar-Krestenson's basis; the subject of research is methods and tools for signal processing based on discrete
spectral transformations based on various correlation functions and theoretical and numerical bases; the novelty is
the first time elaborated the method of high-speed analog-to-digital signal conversion in Haar-Krestenson's code
system, which in comparison with known analogues allows to parallelize formation codes residues in Haar's basis
by dialing inter-simple modules and does not require Rademacher-Krestenson's additional between the bases
transformations for high-performance implementation of modular multiplication operations and addition of digital
data in the basic correlation module of spectral special processor; the first time elaborated the method of discrete
cosine Fourier's transformation based on adaptation characteristics of orthogonal basis functions to the
experimental realization of covariance autocorrelation function, which, in comparison with known methods
allowed to reduce the number and simplify complexity of computing operations of spectral signal processing
algorithm. The method of forming digital values of orthogonal basis functions Fourier's trasformation by
rearrangement their codes in the remaining classes system was improved, that simplified the spectral conversion
algorithm and enhanced its performance; the method of calculating the value of spectrum got further development
for one basic function by parallelization of operations multiplying existing and detained at the time remains of
digital readouts input process in the system of inter-simple modules, multiplication obtained residual products to
the remnants of the respective orthogonal basic function and their accumulating adding at the output of one
spectrum point. In comparison with performance of similar operations on binary codes in Rademacher's basis, it
allowed to parallelize computing processes and increase the speed of determining spectrum.
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