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MpeonoxeH nporpaMMHbIA  KOMMANEKC Afs  MHOTOCKOPOCTHOM 0B6paboTkm  OBYMEPHbIX
curHanoB. OH cocTouT M3 OfoOKOB cuUHTE3a OaHkoB UNLTPOB, AeunmMaunn, NHTEPNONALUN,
unbTpaumn, KOOMPOBAHMS W KBAHTOBAHMS [OBYMEPHbIX curHanoB. [lpmBogaTtcs npumepsl
06paboTkM ABYMEPHbIX CUrHAMNoB.

BeepneHue

Pa3paboTka 1 npMMeHeHne MHOrockopocTHeix cucteMm (MCC) ans o6paboTkm MHoromepHbix (M-D)
CUrHaroB SIBNSOTCA OYeHb BaxkHbiMM 3agadamu LIOC. 3710 o0bsicHAeTca Bo3pacTalwuM CrNpocoM Ha
06paboTKy 1 CxxaTue HeNoABWXKHbLIX n3obpaxeHuin (AByMepHbix 2-D) n Bugeo (tTpexmepHbix 3-D) curHanos
B TEXHOMOIUSAX MyrnbTUMeaua, B TENEKOMMYHMKAUMAX U B OPYrMX NpunoxeHusx (obpaboTka MeanmuuHCKMX
n cencmmyecknx curHanos, TBY, undposblie kogeku n ap.).

MpumeHeHue 6aHkoB uneTpos (filter banks - FB) npm cxatum AaHHbIX paccMaTpuBaeTCs Kak
abhekTMBHAs CXeMa KOOUPOBaHUS B CUCTEMax nepedayu ayavo u Buaeo curHanos [3]. FB coctaBneHbl
n3 0aHKOB CMHTE3a M aHanus3a. baHk aHanu3a packnagbiBaeT curHanm Ha pasfnyHble MPOCTPaHCTBEHHO-
YacTOTHble nogavanasoHbl, a 0aHK cuHTe3a BOCCTaHaBMMBAET WCXOOHbLIA CUrHam M3 CUrHanos
noaavana3soHoB.

OCHOBHbIMW CBONCTBaMU, KOTOPLIM A0MKHbI yaoBneTBopaTe MCC, aBnstoTcs:

* CBOWCTBO TOYHOrO BOCCTAaHOBJIEHUSA CUrHana, Korga BOCCTAHOBIMEHHbLIA CUrHam WAEHTUYEH
nepBoHa4yanbHOMY (C TOYHOCTLIO 40 3a4E€PXKKM U MaclTabHOro MHOXMUTENS);

e CBOWCTBO JINHENHOCTHU pasbl;

e MCC gomkHbl COCTOSITb U3 HEPEKYPCUBHbIX (PMNbTPOB (C KOHEYHON UMMYIIbCHOW XapaKTEPUCTUKON);

e [OMyCTMMbl Hepasgenumble (HenpuBoaAuMble) peleTkm u 6aHkn UNBTPOB (OHW  ABMAIOTCS
npeanoTMTenbHbIMN);

*  MakKcuManbHas rnagkocTb YaCTOTHLIX XapakKTEPUCTUK.
Komnnekc nporpamm Ansi CMHTE3a MHOTOMEpPHbIX GaHKOB (PUNbTPOB M ONS UX NPUMEHEHUST Obin

HanucaH B cpege MATLAB n MAPLE.

CocTtaB nakeTta nporpamMmm

1. Tlporpamma cuHTe3a 6aHKOB aHanu3a n CMHTe3a Nno meToaam:

- NONWHOMMAaNbHOMY - Ha OCHOBE MONMHOMOB bepHLwTenHa [2];

- CTPYKTYPHOMY - OCHOBaH Ha ONTMMU3aLunn KackafHblX CXem;

- MpeAcTaBneHus B NPOCTPaHCTBE COCTOSIHWIM - OCHOBaH Ha hakTopusaumm nepexogHbix matpuy, (6eta
Bepcus);

- ONTUMWU3ALMOHHOMY - OCHOBaH Ha ONTUMM3aLKN KOSPULNEHTOB PUnbTpa (OTHOCUTENBHO
HEKOTOPOro KpuTepus kadecTtsa) (6eta Bepcus);

- npeobpa3oBaHusi NepeMeHHbIX - OCHOBaH Ha npeobpasoBaHun MakKnennaHa.

2. YcTponctea geuMMauum u MHTepnonsauumn AByMEpHbIX CUrHarnoB:
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- pasgenumslit cniyqan: M = Ep ], TA€ M, N — KO3h(PULIMEHTBI AELMMALMN NO KaXAO0W NepemMeHHOw
ng

(rOpU3OHTanbLHOM U BEpTUKanbHOM), uncro kaHanos can =det(M) =m[n;
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- HepasgenuMbIii cryyai (npocTeiwas Hepasgenumas ‘waxmatHas’ auckpetusaums ¢ M = B- :E

uncno kavanos can = det(M) =2).

3. Peanusaums OBYMEpPHbIX HEPEKYPCUBHBLIX LMAPOBLIX (OUNBTPOB, BKNOYAs anropuTMbl ‘paclumpeHns’
curHana.

KBaHTOBaHWe ABYMEPHbIX CUrHamnoB.

KoanpoBaHue ABYMEPHbLIX CUTHaroB.

OueHka pasnuyHbIX KpUTEPUEB KavecTBa CUrHana (BKIOYas ero KBaHTOBaHHbIE W 3aKOAMPOBaHHbIE
BEPCUM).
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Bnok cunHTe3a GaHkoB (bMnbTPOB (aHamM3a U CUHTE3a) MO3BOJSISIET MOCTPOUTL BCE MX HEOOXOAMMbIe

XapaKTepPUCTUKU:

OBYMEPHYIO UMMYIMbCHYIO XapakTEePUCTUKY;

4YacTOTHbIE XapakTepucTukm — A4YX n dYX;

COOTBETCTBYIOLLME BIMBMNET (PYHKUMM (MaATEPUHCKYID — LUKanNMpylwLwylw U CcOOCTBEHHO BavBneT
PYHKLMMK, B 3aBUCMMOCTM OT YMCIa KaHamoB) U OLEHUTb CTEMNEHb UX PErynsipHocTu (6eTa Bepcus);
anrebpanyeckue Kpusble ‘Hynen’;

CTPYKTYpY chuneTpa (6eta Bepcus);

OLIeHUTb BIUSIHNE KBAHTOBAHMUS Ha XapakTepucTukm 6aHkoB punbTpoB (6eTa Bepcus).
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The program system for multirate processing of multidimensional signals is considered. It
consists of decimation, interpolation blocks, filtration block, coding and quantization of
multidimensional signals. The examples of processing of two-dimensional signals are given.

Introduction

The application of filter banks (FB) to data compression is considered as the effective coding
scheme for transmission systems of audio and video signals [1]. FB consist of banks of synthesis and
analysis. The bank of the analysis decomposes a signal into spatial-frequency sub-bands, and the bank of
synthesis restores an original signal from signals of sub-bands.

The basic properties, that the multirate systems should meet, are the next [2, 3]:
» perfect reconstruction property:
* linear phase property;
e multirate systems should consist of nonrecursive filters (FIR filters);
e nonseparable lattices and filter banks are allowed and are preferable;
* maximum smoothness of frequency responses.

The program system for the synthesis of multidimensional banks of filters and for their application
was written in the MATLAB and MAPLE environment.

Structure of the software package
1. Program for the design of analysis and synthesis filter banks;
2. System for separable and nonseparable decimation and interpolation of twodimensional signals;
3. Realization of twodimensional nonrecursive digital filters;
4. Quantization and coding of twodimensional signals;
5. Estimation of different criteria of quality of the signal (including its quantized and coded versions).

The block of synthesis of filter banks (analysis and synthesis) allows to construct all their
necessary characteristics: twodimensional impulse response; frequency responses; corresponding wavelet
functions; structure of the filter (beta version); to evaluate effect of quantization on the FB characteristics
(beta version).
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