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Takoe HanpasneHue LOC kak umcposble 6aHku dunetpoB (LIBP) npuHumaetr Bce 6onbLuyio
3HA4YMMOCTb KakK B paguo, Tak U MPOBOAHBLIX cucTtemax ceasu. Cxatve uHdopmauum n onTumansbHoe
KoanpoBaHne OBHapyXMBAKT HOBblE pELUeHWs, CBA3aHHble C UCNOMb30BaHWEM LMAPOBON HaCTOTHOW
cenekuumn curHanos.

Cunctembl cybnonocHoro koaupoBaHus Ha ocHoBe LIB® cTpoaTcsa no cnefytoLlen cxeme:

Puc. 1. Cnctema cybnonocHoro koagupoBaHus

OcHoBHOM npobGreMor npyv  MOCTPOEHMM NOAOOHBIX CUCTEM  SABMSIETCA  pacyeT  Takux
KO3 PULMEHTOB (PUMNBLTPOB aHanM3a M CUHTE3a, Mpu KOTOPbIX BOCCTaHOBMEHHbIN curHan Xx(n) Oynert

MakcumarnbHO B6nn3oK K NCXOoOHOMY X(l’l) . Mo cteneHn 6nusoctun pasnnyaroT ©aHkn d)MJ'IprOB C NOJIHbIM

BoccTaHoBneHuem (B®dclB) m ¢ «novTu» MOMHbIM BOCCTAHOBMEHMEM, TO €CTb MO3BOMsOLWMNE
BOCCTaHaBNMBaTb CUrHan ¢ Hanepeg 3agaHHoOM TOYHOCTbI. [pobnembl noctpoeHns BOclB 6binn xopoLuo
nccnenoBaHbl B paboTtax .M. BangbsaHatxaHa [1-3]. KpaTko, anroputm pacyeta koacddpuumneHtor bdcllB
CBOOMTCS K CTPYKTYPHOMY CMHTE3y Takol nonudasHon mMaTpuubl aHanusa, koTopasi siBnsanacb Obl
«maTpuuen 6e3 notepb». Npu Takom BbIGOpPE MaTpuLbl B CUCTEME OTCYTCTBYHOT BCE TPU BO3MOXHbIX BUAa
NCKaxkeHui: a3oBble, aMNNTYOHbIE U UCKAXKEHWUS, BbI3BaHHbIE HANOXeHUEM (T.H. «3Man3uHry), Kotopble
B CBOK oyepenb OOyCroBMneHbl HanmMuMem onepauui geummaunm u uHtepnonsumn. [daHHas maTtpuua
06bIYHO CTPOUTCS HA OCHOBE MHOXECTBA MaTpuL, NIOCKNX BPaLLEHUI N 3aBUCUT OT BOMbLLOrO Konnm4yecTea
napameTtpoB. [lo 9TUM napameTpam, SBASKOWUMCS Yrinamu MNOCKMX BpalleHuA, npou3BoaUTCH
onTuMmMsauma c uenbio obecnedeHns oTaenbHbIMKM UNbTpaMn 3agdaHHbIX MNoKasaTenem 4YacTOTHOW
nsbupartenbHocTu. MNpn 3TOM LenesBas MyHKUUSA 06bI4HO nmeeT Bug (1)
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rae € - napameTp, OMPEeAensioWmMi LNPUHY NEePEXOAHON 30HbI Kaxaoro unbTpa, € -BeKTop
YyrNoB NIOCKMX BpaweHuin. Kak nokasbiBaeT npakTuka, peleHne AaHHOW ONTUMM3auMOHHOW 3afayu
COMpSXKEHO C GONbLUMMW BbIMUCTIUTENBHLIMI 3aTpaTaMu, KoTopble npu Gonblinx M 1 BbICOKOW 3adaHHOW
CTeneHn noAaBneHWs B 30HEe HEeNpo3payHoOCTN (UNbLTPOB MNPUBOOAT K HEBO3MOXHOCTM MNONYy4UTb
Tpebyemoe peLLeHne B pearnbHble CPOKMU.

O6oNTK OaHHYIO CIOXHOCTb MO3BOMSIOT METOAMKM nocTpoeHus LIB® Ha ocHoBe KOCWMHYCHOro
MoaynupoBaHusa dunbTpa-npototuna [4-7]. KocuHycHo-moaynupoBaHHble LIB® He Bceroa obnapatot
CBOMCTBaAMUW MOSIHOMO BOCCTa@HOBIIEHMS, OOHAKO, OMTUMM3NPYHA KO3MDUUMEHTbI unbTpa-NpoToTUNA,
MOXHO [obutbca Tpebyemon TodHocTU. OJHUM M3 NPUMEPOB MOXET CHYXUTb MEeTOA, MpeasioKeHHbIN B
[4], kKOTOpPbI CBOOUTCSA K PELUEHMIO 3agavmM MMHMMM3auuKn ueneson yHkumm (2)
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unbTpa. MonyyeHHbI NP 3TOM BEKTOP KO3(MMULIMEHTOB (PUNbTPa-NpoTOTMRa /4 3aTem UCMonb3yeTcs
ONs nonyyeHns unbTPOB aHanu3a u CUHTe3a:
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roe 0<k<M -1, 0<n< N-1. MogenupoBaHue noareepanno apdeKkTMBHOCTbL JaHHOIO MeToaa
npu noctpoeHuun LIb® ¢ 6onblumMm yncnom kaHanos (M > 5) U BbICOKOM YaCcTOTHOW N3GMpaTenbHOCTbHO.

Mpu aTOoM owmbka BOCCTAHOBMEHNSI MO MOAYIIO HE NpeBbillana 27" yto oTBEYAET TpeboBaHuAM
06paboTkM cericmmuyeckon nHcpopmaumm npu 16-tn paspsagHOM NpeacTaBeHUN JaHHbIX.

Ucnonb3oBaHne LB®, noctpoeHHbix kak no wmetoauke [1.[1. BanmgpsiHaTxaHa, Tak M C
NCNONb30BaHMEM KOCMHYCHOW Moaynaumn punbTpa-npoToTuna, B Lenax cXaTusi CeMCMUYECKOro curHana
rokasano BbICOKY0 3(P(PeKTUBHOCTb. B yacTHOCTM, GbINKM JOCTUTHYTLI 3HAYEHUS KOS dULMEHTa CxKaTus
paBHble ABYM 1 6onee 6e3 noTepu TOYHOCTU.

Tem He MeHee, pesepBbl AN yBenuyeHus 3PHEKTUBHOCTU CXaTWsi HA OCHOBE CYyGMOMNOCHOro
KOAMPOBaHWSI OCTalOTCA. ITOT BbIBOL OCHOBAH Ha TOM, YTO paBHOMEpPHOe pas3bueHne cnekTpa curHana Ha
cybnonocHele coctaBnswwme B obuiem criydae He siBNseTcs onTuMarnbHbIM. [lpobrnemam nocTtpoeHus
onTumanbeHbix LIB® nocesweHbl paboTsl [8,9]. B yacTHOCTK, B HUX [OKA3bIBAETCS, YTO OS5 ONpeAesieHHoro
Knacca 3agad (B KOTOpbI BXOOUT M CxaTue) obpaboTkm CcTaluMOHapHBIX B LUMPOKOM CMbICIIE CUrHamnoB C
nssectHon CIMM Haunydwumm BblIGopomM siBnsetTca noctpoeHne LIB® «OCHOBHbIX komnoHeHT» (Principal
Component Filter Banks) Ha ocHoBe Habopa cxumatowmx cdunbTpoB (Compaction Filters). B gaHHow
MeToauke mcnonb3ytoTcsa BDClB, HO kaxabli UNbTP NpY 9TOM SABMSIETCA MHOrOMOMOCHbBIM, COXpaHAs
CYMMAapHYIO LUMPUHY 30HbI MPONYCKaHUS 1 He AOMyCcKas HanoXeHus npu geuumarm. Hecmotps Ha TO, 4TO
CEeMCMUYECKMN CUrHam OTNNYaeTCs CBOEN BbICOKOW «HECTaLMOHapHOCTbIO» BO BpeMeHHou obnactu,
CreKkTpanbeHbI COCTaB pPasfNU4YHbIX CEWCMOrpaMm MNpUMEpPHO oAuHaKoB. LIB® OCHOBHbIX KOMMOHEHT,
nocTpoeHHble Ha ocHoBe CIIM, ycpegHEeHHOW MO MHOXECTBY CEeWcMorpamm, MO3BOMUNN MNONYYUTb
BonbLlmni adpdeKT cxaTus, YemM Npu TpaguuMoHHbIX LIB® ¢ paBHOMepHbIM pasgeneHueM Ha kaHanbl. Tem
He MeHee, B 9TOM HamnpaBfeHWM elle OCTalTCA 3ajayu, pelleHue KOTOpbIX MOXET AaTb 3HaYMMbIN
adhpekKT.

Opyrum  cnocoboMm MOBbIWEHWSs  ONTMMAanbHOCTU  pa3bueHuss curHana Ha CybnonocHble
cocTaBnaolWme gaBnsieTcs ucnonb3oBanne LIB® ¢ HepaBHomepHbiM pas3buennem [10,11]. B Takmx LIB®
LMpMHA NOMOCHI MPOMYCKaHMSA KaxKOoro cunbTpa pasnuyHa, Takke Kak M KodduUMeHT deuumauuu.
HecmoTps Ha TO, 4TO 3Ta obnactb noctpoeHuns LIB® ewe cnabo msydeHa, yxe CyleCcTBYHOT paboTbl No
NMOCTPOEHMIO ONTUMAanbHbIX HabopoB (PMNLTPOB, aHANOMMYHbIX GaHkaM (PUNLTPOB OCHOBHbLIX KOMMOHEHT
[12,13]. EcTb BCe ocHOBaHus npegnonaraTb, YTO 3TM METOAMKU MO3BOMAT 3HAYUTENBHO YBENUYUTH
3P PEKTUBHOCTL CXKaTUsi CyBNONOCHOro KOANPOBaHNUS.
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OUTLOOKS OF DIGITAL FILTER BANKS USAGE FOR SEISMIC SIGNALS COMPRESSION
Vitjazev V., Zaytsev A.
Ryazan State Radioengineering Academy

The role of digital filter banks (DFB) in modern communication systems grows. Their usage allows
to find new paths of problem solving of a signals compression. Subband coding scheme is depicted in a
Fig. 1.

Fig. 1. Subband coding scheme

The main problem at design of such systems is the calculation of filters coefficients. On degree of
accuracy of signal recovery DFB are divided on perfect reconstruction filter banks (PRFB) and “near”-
PRFB. The activities P.P. Vaidyanathan are devoted to a problem of calculation PRFB [1-3]. He propose
the technigue of calculation, which founded on lossless matrixes. However, this method results in
complicated optimisation procedure. Cosine-modulated filter Banks [4-7] allows bypass the above
complexity. In this filter banks all the analysis and synthesis filters can be obtained by modulating the
coefficient of one prototype filter. Applying of this methods for constructing subband coders had allowed to
achieve compress ratio of 2 and above without less of accuracy. However, there are paths to increasing of
effectivity of subband coder. In general case, the uniform split of signal spectrum is not optimal.

The papers [8,9] are devoted to problems of construction optimal DFB. In particular, in them is
demonstrated, that for the some class of the signal processing tasks (which one includes also
compression) by the best selection is the construction DFB of "principal components"” founded on the set of
Compaction Filters. Every filter of such filter bank can be multicomponent, but common band width is equal
to 1/M (1 correspond to Nyquist frequency). In spite of the fact that the seismic signal differs high
"nonstationarity” in a time domain, the spectral content of the different seismograms is approximately
identical. DFB of principal components founded on the psd, which obtained by average of seismograms set
, have allowed to receive the greater effect of compression, than at traditional DFB with uniform division of
channels.

The other way to increasing of compression effect is nonuniform filter bank [10,11]. In such DFB
the bandwidth of each filter is various, as well as a factor of decimation. This area of DFB construction is
still gentle is learnt. However, there are activities on construction of optimum filter banks similar to banks of
filters of principal components [12,13]. To our mind, these techniques will allow considerably to increase
efficiency of compression in subband coders.
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