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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOpPHK: 50.51

Tema gucepranii:
1. CucreMHi MozeJi MpOEeKTyBaHHs Ta Bepudikallii BeliBiaeT-nepeTsopeHHs crangapty JPEG2000

2. System models for designing and verification of JPEG2000 standard wavelet transformation

Pedepar:

1. O6'exT mocmimKeHHs - IpoLeC MPOeKTyBaHHs Ta Bepudikalii BeliBieT-niepeTsopeHs y ctanaapti JPEG2000 3a
IIOTIOMOTOI0 MOB OIUCY arlapaTypy BUCOKOTO piBHS. MeTa JoCliIyKeHHs - po3pobka CUCTEMHUX MOJieJlel
IIPOEKTYBaHHS Ta Bepudikallii BeliBaeT-nepeTsopeHHs ctaHnapty JPEG2000 g1t 3MeHIIeHHs 4acy IPOeKTyBaHHs
KOMITOHEHTiB [ POoBOi 06pOOKYM CUTHAJIIB i iABUIEHHS BUXOY MPUIATHOI MpoAyKLii. Aaparypa 1jis LOoCiIKeHb
- epcoHasibHU KoMIT'1oTep, Mikpocxema FPGA Xilinx VirtexE-2000. TeopeTryHi Ta IpakTU4Hi pe3yibTaTu:
PO3p06JIEHO MOZIEJIb AaBTOMAaTUYHOTO FeHEPYBaHHs CMHTe30BaHoro HDL-Koy 3a J0OMOroI0 aHami3y JipTUHIOBUX
CXeM; po3po6sieHO Moeb Bepudikallii i JiarHOCTUYHOTO 0O0CIyTOBYBaHHS IPOIPAMHOr0 KOA4Y CUCTEMHUX MOJeJeN
1 poBoi 06pOOKYM CUTHAIIB 1171 BelByeT-niepeTBopeHHs ctaHnapty JPEG2000 Ha OCHOBI MexaHi3My acepLiii;
YIOCKOHAJIEHO CUCTEMHY MOJIeJIb apuPMETUYHOTO 6JIOKY BelBJeT-TIepeTBOpeHHs 111 Koaepa JPEG2000;
3aIIPOIIOHOBAHO HOBUM METO/I JIOTIYHOTO aHai3y PSAKIB i CTOBILIB TabJulli HECITPABHOCTEN IJ1s1 IIOUIYKY
OJIMHOYHUX Ta KPAaTHUX Je(eKTiB Ha OCHOBI iepapxidHOi CTPYKTYpU TabauLb Ne(eKTiB; yI0CKOHATIEHO MOJEJb

npouecy Bepudikanii npoexty 1udpoBoi 06pobku curHais 11 DWT-nepeTBopeHHs; BUKOHAHA iMITIeMEeHTaLList



MOyJIs1 aBTOMaTUYHOIO F€HEePYyBaHHS CMHTe30BaHOr0 HDL-Kozy 3a CUCTEMHOIO MOJIEJLIIIO BEVUBIJIET-TIEPETBOPEHHS;
po3pobiieHa Mmozesb apudMeTUYHOr0 6JI0Ky BeliBeT-niepeTBopeHHs s Kogepa JPEG2000 3 panjioHanbHUMU i
[IepEeBEPHYTUMH paljioHaIbHUMU KoedillieHTaMy iMIIJIeMEeHTOBaHa B MOIYJb LM POBOi CUCTEMU Ha KpUCTaJ

HES2000 (VirtexE-2000); nporpamHo peasnizoBaHo Mozeib nponecy Bepudikauii DSP SoC apxiTekTypu.

2. Research object - develop system models and verification model of JPEG2000 wavelet transformation. Research
target is aimed to develop system models and verification model of JPEG2000 wavelet transformation to reduce
design time of the digital signal processing components and improve production yield. Research apparatus:
personal computer, micro scheme FPGA Xilinx VirtexE-2000. The main results are as follows: verification model
for system models of digital signal processing for the JPEG2000 wavelet transformation on the basis of the
assertion model; verification and diagnostic maintenance model for program code of DWT SoC; novel logical
method for row and column multiplication based on fault detection table to detect single and multiple defects;
hardware module of HDL-code automatic generation according to the system model of the wavelet
transformation; system model of the arithmetic unit for the JPEG2000 real time wavelet transformation coder with
quasioptimal characteristics in the format" DSP transformation quality - SoC hardware complexity"; a model of the
arithmetic unit for the JPEG2000 wavelet transformation coder with irrational and flipping coefficients
implemented in the functional module of digital system-on-a-chip HES 2000 (VirtexE-2000) with the pipeline
architecture of computational processes managed by a specialized hierarchical automation on the basis of
counting circuits. It allows three times increasing performance of data compression for DSP transformation.
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