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BBepneHue

CunctemMbl KOMMNPECCUM OOHOMEPHbIX, ABYMEPHbIX CUIHanoB, B OCHOBY KOTOPbIX MOMOXeH OaHK
aHanM3npylLWLMX/CUHTE3NpPYOLWUX UnNbTPoB, 06ragatT BbICOKMM KOIMULNEHTOM CXaTUst U KAa4eCTBOM
OEKOAMPOBaHHbIX curHanoB [1]. YuuTbiBas HeCcTauMOHaPHY M HErayCCOBCKY Mpupoay obpabaTtbiBaeMbix
curHanoB (peyb, ayauMocurHanbl), BO3HMKAeT HeobXxooMMOCTb MOCTPOeHus OaHka (UNbTPOB, KOTOPLIN
nepectpamMBaeTcs B COOTBETCTBMU CO CBOWCTBaAMW BXOOHOrO CUrHama v C y4eTOM BOCMPUSATMS ero
yenosekom [1]. PeannsoBatb 6aHK (punbTPOB C HEpaBHLIMM MOJSIOCAMM NMPOMYCKaHUS MOXHO Ha OCHOBE
nakeTa OUCKPETHOro BanBrieTHoro npeobpasoBanus (MABIM) [2,3], KoTopoe CNOCOBHO AOCTATOYHO TMOKO
N3MEHSATb CTPYKTYpYy 6aHka dmnbTpoB (cMm. puc.1). Kputepum ontnmmnsaumm, 6asmpyrolmecs Ha 3HTponun
(BpemMeHHasi, nepuenTtyanbHasd), aBnAlTCa yaobHeiMn Ansa Bblibopa addektuBHoM cTpykTypbl MNAOBI B
cucTeMax KOAMPOBAHWA ayauOCUrHanoB, T.K. Haubonee aAekBaTHO OMNUCLIBAOT WHGOPMALMOHHbIE
CBOWICTBa MNpeACTaBneHUsl 3a4aHHOrO CurHana U MUHMMU3UPYKT CKOPOCTb Mepedayn npu obecneveHunn
BbICOKOIO Ka4yecTBa BOCMPUSTUS YENOBEKOM AEKOANPOBAHHOIO curHana [4-6].

f f

W) i) o | W) os|——+ 1
2)
x(n) 0375F — :— —+ —l_ + W) o : : : <>W§A (n)
0 o) gvile) 56 o .  AvEm)
%) ' L ¢ 0 : T —p
W(;(n) 0.1 | | | C)Wm (n) , S o1os] — I_ 1 _l_ 1
) ! ! ! A 0) wi(n). wid(n) ! L wiol), | wo)
0 1 2 3 L/ n 0 j ZJ ! MAJ n
a) 0) B) r)

Puc. 1 Mpumeps! ctpykTyp MOBI.

[MocTpoeHue aganTUBHOWM CUCTEMbI KOMMpeccun TpebyeT 3HaunTenbHbIX BbIYMCIIMTENbBHbBIX 3aTpar.
CreunanuaupoBaHHble YCTPOWCTBa, Gasupylowmecs Ha OByx unum Bonee npoueccopax UndpoBom
o6paboTkm curHanos (UMOC), 3aHumaloT [AOMUHMPYIOLLEE TMONIOXEeHUe B 3ajadax Komnpeccuu
ayamocurHanos. OpgHako, 6oree NporpeccyBHbIM HanpaBrieHneM, Ans peleHus npobnembl B MNOMHOM
obbeMe, 3aknioyaeTcs B MPUMEHEHUN AMHAMWYECKU NepecTpaMBaeMoro npoueccopa, 6asmpytolwerocs Ha
LINOC u nporpammupyembix normdecknx uHterpanbHbix cxemax (MNC) (B yactHoctn FPGA - Field
Programmable Gate Arrays), kak eaMHoro sapa cuctemsl [4].

OnHamuyeckm pekoHcurypupyemas CTpykTypa npoueccopa

lMpepnaraetcd OuHaMWMYeckn pekoHUrypypyemass cuctemMa [Ansi  BbIMOSIHEHUS  onepauun
KOAMPOBaHWs/0ekoaNpOoBaHNS ayanoCUrHanoB B peanbHOM BpemeHu. CTpykTypa npoueccopa COCTOUT K3
aByx vacten: LINMOC un pekoHdurypmpyemoro npoueccopa Ha [MJIMC: MOHUTOpUHI paboTbl anropuTtmMoB
KoanpoBaHus/gekoanpoBaHns; obpaboTka AaHHbIX KaXKAO0W Nonockl (BblMUCIIEHUE: NOPOroB MacKMpoBaHMs,
3HTpONUKU cTpykTypbl Aepesa MBI, nepuenTyansHON aHTpPoONUKW); ynpaBneHne cTpyktypon aepesa [MABI1
BO Bpemsi 06paboTku (aHanu3/CuHTE3), a Takke PEeKOHMUrypupyeMomn 4acTblo NpoLieccopa; HernmHenHoe
KBaHTOBaHME W  KOAMPOBaHWE/OeKoAUPOBaHWE  BIMBIETHbIX
KoappumumeHToB  Bosnaraetca  Ha  UIMOC;  BblumcneHue

apantusHoro lMABI (npsimoro u oGpaTHOro) OCYLIECTBNAETCA C Tabmuma 1
MOMOLLIbI0 PEKOH(UIYPMPYEMOTO MNpoLeccopa. YpOoBHM Pasmep
Peanusauma BanBneT-ounbTpa BLICOKOro nopsaka Ha fepesa L M
MMANC Ha ocHoBe pacrnpeaeneHHon apuMeTVKM CTaHOBUTLCA ANABM
HEBO3MOXHOW, 13-3a 3KCMOHEHLManbHO BO3pacTalolLlero pasmepa 1 2 512 x16
Tpebyemoit namsATn (COOTBETCTBEHHO BO3pacTaeT KONMYECTBO 2 3 256 x16
ncronb3yembix normyecknx 6nokos (1) B TMJINC). MeToab 3 3 128 x16
COKpalleHuss pa3Mepa namsaTh 33 CYeT CUMMETPUYHOCTU 4 4 64 x16
KO3(DPULUMEHTOB (pUNbTpa MNPUMEHWUMBbI  MpU  UCMONb30BaHUM g i ig ﬁg
BMOPTOroHanbHbIX BIWBMNETHLIX  YHKUMA, a KO3IDPULMEHTHI = 3 8 X16

PUnNbLTPOB OpTOroHarsibHbIX BANBMNETHbIX dyHKUMIA

@2002, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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HecMMMeTpUYHbl. [lpyMeHeHne nocrnegoBaTenbHOrO BKITHOYEHUS YMHOXUTENS W HakannvMsawoLero
cymMmaTopa Ayisi NoCTpoeHnsi 6baHka BaNBMNETHbIX (OUbTPOB NO3BOMSET COKPATUThL KONMYECTBO Tpebyembix
JIB po 1.5 JIb Ha nopsgok dunbtpa. Npyn 3TOM coxpaHseTcs BO3MOXHOCTb 0bpabaTtbiBaTb BXOAHbIE
NMOTOKM [AaHHbIX, nocTynawwmux co ckopocteto oT 100 go 1000 kly. OaHHas apxuTekTypa nossondet
3(pheKTUBHO peanu3oBbiBaTb OaHKM BIMBMETHbIX (OUNBTPOB BbICOKONO MOPSiAKa, Hanpumep, BIWBNET-
dunbTpoB cemenctea daybewmn 20 nopsigka (40 koaddULMEHTOB).

Ha puc.2 nokasaHa [JuHaMUYECKM peKOHUrypupyemass mnoToyHasd cxema BbluMCNeHUs 8
YPOBHEBOWN CTPYKTYpbl AepeBa agantusHoro [MABI1, coctoswasa ns 8 npoueccopHbix moaynen (MM) n 7
mMoaynen 6ydepusauumn n nepeknodeHusa (MbBI).
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Puc. 2 Cxema guHamMmnyecku pekoHgurypmpyemoro npoweccopa.

B kaxgom T[1IM BxogHble OTCYETHI (BXOOQHOW CUrHan/npoMexyTtouHole pesynbtaThl) X(K)
PUNbTPYHOTCA BINBAET-(PUNBTPAMN HWXKHUX WM BEPXHUX YaCTOT C nocreaywwen geunmmaumen Ha 2.
PesynbtaTtom Bbluncnexus B MM gaBngaoTca aBe BbIXxodHble nocnegosaTternbHocTn otcyetoB V(K) n w(k),
KoTopble 3anucbiBatoTcs B namsatb MBI (unn nepepatotcss LINMOC). O6vem n pasmep namatn B MBI
N3MEHSIETCS1 OT YPOBHA K ypoBHK cTpykTypbl MOBI (Tabn.1). OnemMeHTbl namMaTu OpraHn3oBaHbl MO
npuHumny FIFO (First Input First Output). OnemMeHT 3agepXkm B BeTBM (bUnbTpa BEPXHMX 4YacToT
HeobxoauM ANs YCTaHOBMNEHUSI CUHXPOHHOIO YepeaoBaHUS LMKMNOB 3anucy 1 YteHusi. C pocTOM CTPYKTYpbI
nepesa [MOBIM (cm. puc. 1) KonnyecTBO BeTBEW C KaxAblM HOBbIM YPOBHEM yABauMBaeTCH, CKOPOCTb
NMOCTYyNMeHUs [aHHbIX B 3TUX BETBAX COOTBETCTBEHHO cokpallaeTcsa B ABa pasa. MBI nossonsiorT,
HaumHasa co BToporo yposH4a OBI1, ncnonsb3osaTte oauH 1 T0T e MM Ha cTyneHyn NOTOYHOro npoleccopa
ans obpaboTknm noovepefHO MOCTYNaKLWMX MOTOKOB [AaHHbIX, OCYLLEeCTBNATb BpPEeMEHHOe XpaHeHwue,
nepegady AaHHbIX ANs cneayolen CTyneHu npoleccopa u obecneveHne sannucu pesynbtatoB 06paboTku
B LIMNOC.

CvrHanbl  ynpaBneHnsi PeKkoHUIypupyemom MnoToYHOM cxembl, dopmmpyemble LIMOC B
COOTBETCTBMM C XOOOM BbIYUCIIMTENBHOIO Npouecca 1 Kputepuamm agantaumm CcTpykTypbl gepesa MAOBI1,
crnepywoLume:

1. Sync — curHan CMHXpOHM3aLUUM BbIYNCIIUTENBHOMO NPOLLECCa;

2. Level — curHan Boibopa NMLevel n BINMMLevel, rge Level=0..7;

3. ModSel — curHan aktmBusaumm moayns, coctosiero usa n O3Y u n lNepekntou., rae n=1..L, L -
MakcuMarbHoe 3HaveHune aneMmeHToB O3Y ans Kaxagoro ypoBHs (cM. Tabn.1);

4, R/W — curHan yteHusi/3anncu B/m3 namatn. R/IW=0 — yteHne, R/W=1 — 3anucb;

5. Out — curHan BelOOpKK pe3ynbTaToBR 4SS KBAHTOBAHUS M JarbHENLEro KogupoBaHus.
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3aknro4yeHune

MOTOYHBLIN MPUHLMMN NOCTPOEHMST AMHAMMUYECKN PEKOHUIYMpPYyeEMOI 4YacTu npoueccopa Ha 6Gase
LINMOC/MNNC nosBonseT opraHu3oBaTb NapansienbHO-MOTOYHYH 00paboTKy cpasdy HEeCKOSbKUX YPOBHEWN
ctpyktyp MAOBI, ons nocnegoBaTenbHO crnegylowmx penMoB BXOAHOrO ayauocurHana. BpemeHHas
AnarpaMmma npouecca obpaboTkm gnst Tpex BXOAHbIX (PPENMOB, NOKa3aHHbIX Ha puc.3, rae T — nHTepBan
BpeMeHM BbluMCneHus nepBoro ypoBHA pAepeBa [MOBI1. CwmeweHne npouecca 06paboTkM CTPYKTYp
AepesbeB OBl gpyr oTHocuTenbHO gpyra Ha 1 ypoBeHb, OenaeT BO3MOXHbIM KOAMPOBATb TOSbKO
n3meHeHus cTpykTypbl Aepesa MNOBI.
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Introduction

Compression systems based on analysis/synthesis filter bank have high compression level and
quality of decoded signals. According to the nature of nonstationary signals nature, it is needed to design a
filter bank, which is adapted to the input signals basing on the human perception as a adaptive wavelet
packet (WP) transform.

Construction of the adaptive compression system requires a significant computation complexity.
Specific devices based on one or more DSP processors occupy the major part in audio compression tasks.
One of the progressive direction is implementing the systems based on the DSP and FPGA (Field
Programmable Gate Arrays) combined as one system kernel.

Dynamic reconfigurable processor structure

Dynamic reconfigurable system structure consists of the two parts: DSP processor and
reconfigurable processor based on FPGA. The function of monitoring algorithms (coding/decoding),
subband processing (masking threshold, WP tree structure entropy, perceptual entropy calculation),
controlling for WP tree structure changes and reconfigurable part of the processor during the process,
nonlinearly quantization and coding/decoding of wavelet coefficients are realized by DSP. The adaptive WP
transformations (direct and inverse) are implemented on reconfigurable part of the processor. Using
consistent turning on multiplier and accumulative adder schema for WP implementation allows reducing the
required number of CLB blocks to 1,5 CLB per tap and save the bit rate in the range 100-1000 kHz. Thus,
the basic decomposition of WP expressed as processing unit (PU) containing low and high pass FIR filter
with decimation circuit by 2. The output data of PU are two streams of samples v(k) and w(k) that are
stored in RAMs of buffer/switch unit (BSU). The streams of wavelet coefficients are managed by the control
signals from DSP processor (SYNC - synchronization, LEVEL — select a level of WP tree structure,
MODSEL - select a RAM and SW in BSU, R/W — read/write, OUT — results extracting).
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Fig. 1 Schema of dynamic reconfigurable processor DSP/FPGA.
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Conclusion

The pipe-line principle of designing the dynamic reconfigurable part of the processor based on
DSP/FPGA allows organizing parallel pipe-line processing on several levels of WP tree structures directly
for input frames of the audio signals.




