TEOPUSA U LMOPOBBLIE METOAbl PEKYPPEHTHOW PA3HOCTHOWU ®UNbTPALIUN
Bypos 10.41., Byposa A.IO.

MOCKOBCKHMI TEXHUYECKHH YHUBEPCHUTET CBSI3H U HHPOPMATHKU
111024, Mocksa, yi. ABuamoTopHasi, 8-a, kapenpa PTC

PE®EPAT. [lpemmaraercsi opHruHaibHash TEOpUs pPa3pabOTKH LU(POBBIX METOJOB IMOCTPOCHHS PA3HOCTHBIX AaIrOPHTMOB
pekypcuBHOi ¢uibTpanun. Co3gaHHe 3TOr0 HOBOTO TEOPETHYECKOTO HANpaBIECHMS KaK Il Pa3sHOCTHOW (HMIbTpanUM, B YAaCTHOCTH, TaK H
mdpoBoil GUIBTpAaUMK B LEJIOM, MO3BOJISIET CYLIECTBEHHO IIOBBICHTH CTEIICHb MHHHMMH3AIMU alapaTHBIX 3aTpaT NpPH CIICHIPOLECCOPHON
peanu3anuy aIropuTMoB IU(POBOIl 0OPaOOTKH CUTHAJIOB HAa MPOTPAMMHUPYEMbIX JIOTHYEeCKUX MHTerpanbHbix cxemax (ITJIMC) wmm 3akas3HbIX U
nony3aka3Heix CBUC. MeTons!l peKyppeHTHOI pa3HOCTHOH (GHIBTpali O0O0ECHEeYHBAIOT BO3MOXKHOCTH IOJHOTO OTKa3za OT NPUMEHEHHS
YMHOXXHTEJICH W TIPEEIBHOTO CHIDKEHHS Pa3psIIHOCTEH si9eeK IaMsATH [UIsl XpaHeHHs 3HadeHni Koddduurentos ¢pubrpanuu. [Ipuuém, mopsaku
1(POBHIX (PUIBTPOB MOTydarOTCs G0JIee HU3KUMH, YEM IIPH HCIIOIb30BaHNH METOIOB TPAHCBEPCAIBHOI PA3HOCTHOI (pMIIbTpALH.

BBEOEHMUE.

[MpuHOMNIHAIBHO HOBBIE BO3MOXKHOCTH, IIPENOCTAaBIsIEMble pa3padOTYMKaM LU(POBBIX  YCTPOMCTB
PaIMOTEXHUYECKUX CHCTEM B pE3yJbTaTe IOCTOSHHOTO COBEPIICHCTBOBAHMS 3JIEMEHTHOH 0a3bl BBIYMCIHMTEIIHLHOM
TEXHUKHU [1], CTUMyTUpOBaM MalbHEHICe pa3BUTHE TCOPUU M METOAOB Pa3sHOCTHOU ImdpoBoil ¢uiabrpanuu [2].
OuepesHBIM HAYYHO-TIPAKTUYECKUM PE3yJIbTaTOM 3TOH pabOTHI CTANO CO3JaHWE HOBOTO HANPABIICHUS Pa3HOCTHOM
nrdpoBor GUIBTPAIH: PEKYPPEHTHON pa3HOCTHOHN QuibTpamuu [3].

CuHTE3 PEeKyppPEeHTHBIX PAa3HOCTHBIX (UIBTPOB  MO3BOJMI OOECIEYHTh HOBBIH YPOBEHbP MHUHHMH3ALUHN
amnmapaTHBIX 3aTpaT Ha CIIEHITPOIECCOPHYIO PEATTU3AIUI0 Pa3IMIHBIX ATOPUTMOB IUPPoBOi ¢unbTparyu [4]. Takas
MHHUMU3AIKS BO3MOXXKHA W TIPH TMPOCKTHpPOBaHMM cUCTeM IH(poBeix ¢unbtpanuu Ha I[IJIMC, OGmaromapst
BO3MOJKHOCTSIM ITPOTPaMMHPOBAHUS WM U3MEHEHNS KOH(HUTYpAIMK HEITOCPEICTBEHHO B pean3yeMoii cucteme [5].

[Tpruém, KauecTBEHHO HOBBIM IMOJXOA K COKPAIIICHHIO allIapaTHBIX 3aTpaT IMPH MPOSKTUPOBAHUHU IMH(POBBIX
¢unbTpoB Ha IIJIMC obecrneunBaeTcsi UMEHHO TEOPETHYECKOH pPa3pabOTKONH METONOB IOCTPOEHHS aITrOPUTMOB
PEKYppEHTHO! pa3HOCTHOM (uibTpanny [3,4] 1 peanu3aniy aropuTMOB peKypcuBHON 1udpoBoit GpuibTparmn N
u Mg nopsnkos [6]:

No-1 Mqo-1
y(k)=Zh(no) Lk(k-no) +Zhy(my) By(k-mp),
n,=0 me=1

rae x(K), Y(K) — k-bie tuppoBbie 0TCUETHI BXOAHOTO M BBIXOAHOTO curHana, k=0,1,2,...,
h.(Ng), hy(Mo) — koabdHIEHTB! QHIBTPALN COOTBETCTBEHHO B TPAHCBEPCAIBHON U PEKyPCUBHOM BETBSX
nugposoro punbTpa, Ng=0,1,...,Ng-1, my=0,1,...,My-1.

HOBOE TEOPETUYECKOE HAIMPABIEHUE.

Breaém neduHHULINIO HOBOTO MOHSATHS, 00NaNAIONIET0 MATEHTHONH YHUCTOTOW W YCIIENIHO anpoOHUpOBaHHOTO
[3,4]. PexyppentHoit pasHoctHOW ¢wmibTpanueli (PP®) Oymem uMeHOBaTh mpouenypy IHMPpoBoi (uibTpanuwy,
OTJIMYAIOIYIOCS TOCTCIEHHBIM ("'TOIIaroBbIM") BBIYMCIICHHEM CBEPTKH OTCYETOB 00padaThiBacMOW BBIOOPKH U
AMIYJIBCHON XapaKTePUCTUKU Ha OCHOBE MCXOIHBIX HAOOPOB PAa3HOCTHBIX 3HAUCHHHA KOI(P(PHUIMCHTOB (HIbTPAIIHY,
KaK B TpaHCBEpPCAIBHON, TaK M B PEKYPCHBHOW BeTBsX ¢€ amroputma. MH)omorndeckyro (CMBICIOBYIO) MOICIH
TaKoTO MpeoOpa3oBaHMs CUTHANIA, TPEACTABIAIONIYI0 co0ol 1mdpoBoe ycrporictBo PP®, Ha30BEM pasHOCTHBIM
PEKYPPEHTHBIM ITUPPOBBIM (PIITBTPOM:

Ny-1 g Ny2 Nyg My-1 my M. Mg

yk=%~ X ... £ ZAh(n) D(kn)+z X ... Z > Ah,(m) Gy(k-my),

no=0 ni=0 ny;=0 ny;=0 mM=1m=0 m_=0 m=0
rme x( k), y(k)— k-bie muppoBsie OTCUETHI BXOAHOTO M BBIXOMHOTO curHana, k=0,1,2,...,

Ah( ny ), Ah,( m. ) —  pasHocTHBIE KOS(DQHUIMEHTH PEKypPEHTHONH (MIBTPALUM COOTBETCTBEHHO B
TPaHCBEPCANLHON M PEKYPCUBHOH BeTBAX pasHocTHOro guibrpa N, n M, nopsaakos: Ng=0,1,..., N;-1, m=0,1,...,M,-
1, m Ju L mopsinkoB pazHoctu anroputma PPO.

CymHOCTh TIpemIaraeMoro Imojaxona K mudpoBu3anuu 0O0paOOTKH CHUTHAIOB COCTOWT B TNPUMEHEHHH
Pa3HOCTHOTO TIPENICTABICHUS XapaKTEPUCTUK MU(POBON GUIBTPAIIUH TSI PEKYPPEHTHOTO (HOPMHUPOBAHHS TITyOOKOM
00paTHOM CBSI3M, XapaKTEpU3YIOIIEH alropuT™ peKypcuBHO# (punbTpanuu [6].

Teopuss PP® oOecnieunBaeT BO3MOXKHOCTH COKpAICHHsI O0BbEMa AallapaTHBIX CPEACTB, TPeOyeMoro Ha
peanuzanmio pekypcuBHO# QuubTparmu [3]. Tlpumenenue meromoB PP® mo3BoisseT CHU3UTH pPa3psAHOCTH Kak
YMHOXXHUTEJICH B TPAHCBEPCAIBHBIX U PEKYPCHUBHBIX BETBSIX IIM(POBOTO Pa3HOCTHOTO (PHIBTPA, TAK M SYCCK MAMSITH,
HEOOXOMUMBIX JUIS XPaHCHUS 3HAYCHUIH HA0OPOB €ro TPAaHCBEPCATBHBIX U PEKYPCUBHBIX Pa3HOCTHBIX K03(duuueH-
TOB. A HUCIOJIE30BaHHUE MPU ITOM TOJIEKO PAa3HOCTHBIX KOA((DUIIMECHTOB C LEIOYHCICHHBIMI 3HAYCHUSIMH MMO3BOJISCT
COKpAaTUTh W YHCIO yMHOXHTenedl. Kak m mpm TpaHcBepcambHOW paszHocTHOH (umbTpanuu (TP®), cHmwkenne
amnmapaTHBIX 3aTpaT o0eclednBacTCa IyTeM IPUMEHEHHs IOMOJHHUTENFHOTO YHCIIa CyMMAaTOpPOB B O00EMX BETBAX
aNropuTMa PEKypCUBHOW (wiIbTpanuu. [IpudeM, peKyppeHTHOCTh anropuTMOB PP® 00ycrmoBiMBaeT CymecTBEHHOES
CHIDKEHHUE, 0 cpaBHEHHIO ¢ TP®d, mopsaKkoB pa3HOCTHBIX (WIBTPOB, HEOOXOMUMBIX HJIS TOCTIDKEHHS TpeOyemoi
TOYHOCTH QuibTpamuu [2,3].

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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W3BecTHO, 4TO TIOCTaHOBKA M (popMau3anys 3a1a9d ONTHMAIBFHOTO MPOSKTHPOBAHUS IH(POBOIT CHCTEMBI
aJanTHBHOM MHOTOCKOPOCTHOM (HIBTpAlMK  y3KOIOJIOCHBIX IIPOIECCOB, pealu3alus KOTOPOi OTIMYaeTcs
MUHUMAaJIbHBIMH alllapaTHBIMH 3aTpaTaMH, Ha dTale MaTeMaTHYeCKOTOo CHHTE3a NPUBOAUT K HEOOXOIMMOCTH
MOCTpOCHHS Habopa MU(PPOBHIX MOJOCOBEIX (QMIBTPOB C 3aJaHHBIMH MTapaMeTpaMH YacTOTHOW m30upaTenbHOCTH [7].
[IpumMeHeHne PEeKyppPEHTHBIX Pa3sHOCTHBIX IM(POBBIX (GMIBTPOB C IEIOYUCICHHBIMH KO3((GHUIMEHTaAMH MO3BOJISIET
TP peanu3anuy amropuTMoB mudposoit punstpammu Ha [TJIMC [5] u npu npoektupoBanuu HOBbIX CBUC moBEICUTE
Jocturaemyio mnpuMmenendeM TP® [2] cremeHb MUHUMH3AIMM alllapaTHBIX 3aTpaT Ha CHELNPOLIECCOPHBIC
peanuzanu  paguotexHmdecknx cuctem  [3]. Ilpuuem, PP® Np-ro u Mp-ro mopsuaxo, Np=Np+J, Mp=My+L,
mudposoro curnana {X(K)}, k=0,1,2,..., BBIIOJHSETCA TOJBKO MOOYEPEAHBIMHU MOCIIEIOBATEIBHBIMU CIIOKCHUSIMU
MexIy coboil kak oTcyeToB obpabaTeiBacMoili BbIOOpKH LudpoBoit BeibOpku {Z(iy)}, dopmupyemoil u3 oTCUETOB
Bxoxnoro curhana {x(K)}, k=0,1,2,..., z(i)=x(i,), ix=0,1,2,...,k, Tak u BbruuciseMbx orcyeroB (i,) BBHIXOIHOIO
curnana {y(K)}, k=0,1,2,..., 9(iy)=¥(iy), i,=0,1,2,... k. Hanpumep, npu "6a30BbIx" 3Ha4eHUAX KOIQDUIIEHTOB!

Ne-1  ng Ny2  Nya Mp-1 Mg m.; m..;
yK) = Z > ... Z > zkny) + X z ... 2 > g(k-my), k=0,1,2,...
n=0 n=0 ny;=0 ny=0 m=1 m=0 m_,=0 m=0
X(k-ng)+x(k-ng), ecu Ah,(J,ny)=2; Y(k-mo)+y(k-mp), ecim Ahy(L,m)=2;
X(k-ng), ecu Ah,(J,ny)=1; y(k-mp), ecim Ahg(L,m)=1;
z(k-ny) = 0, eciit Ah,(J,n5)=0; g(k-m)= 0, ecn Ahy(L,m)=0;
-X(k-ng), ecu Ah,(J,n;)=-1; -y(k-my), ecim Ahg(L,m)=-1;
-X(k-ng)-x(k-ng), eciu Ah,(J,ny)=-2;. -y(k-mg)-y(k-my), ecm Ahy(L,m)=-2.

A mpakTHYesKas peanu3alys peKyppEeHTHbIX Pa3HOCTHBIX QHIBTPOB, Hanpumep, Np-ro U Mp-ro mopsiikoB ¢
neoYrciIeHHpIMA Kodddummentamu pu J-oM u L-om nopsinkax pasnocteit PP®, nmpenHa3sHaueHHBIX IS TTOTYYSHISI
Beixomubix otcuétoB {Yy(K)}, k=0,1,2,..., mpu o6paborke meromom PP® mmbpposoro curmama {x(K)}, k=0,1,2,...,
MO3BOJISIET OTNPENENUTh ONTHMANBHBIE 10 33JlaHHBIM KPUTEPHUSIM IIEIOYUCICHHbIC 3HAYCHHS TPaHCBEPCAIbHBIX
{Ahr(Jn)}, ng=0.1,..., N,-1, m pexypcuBbix {Ahg(L,my)}, my=12,..., M,-1, pasHocTHBIX K03(dHIHUEHTOB
PEKYPPEHTHBIX (HIBTPOB.

CWHTE3 PEKYPPEHTHbIX ®UJIbTPOB.

B pamkax Teopuu pa3paboTaHbl TOCTATOYHO I(P(PEKTHBHBIC M CPABHUTEIBHO OBICTPHIC METONBI CHHTE3a
PA3JMYHBIX THUIIOB PEKYPPEHTHBIX PA3HOCTHBIX (PUIBTPOB C LEIOYUCICHHBIME Kod(dduruenTamu. OrpaHHYCHHOCTh
psAaa TUNOBBIX HAOOPOB 3HAYCHHH TaKWX KOA((GUIIMEHTOB MO3BOJMIA CHHTC3HMPOBATH PEKYPPCHTHBIC PAa3HOCTHBIC
(GWIBTPEl pa3IMYHBIX MOPSIAKOB pPAa3HOCTEH METOJaMH IOCICIOBATEIBHBIX NEepeOOPOB 3HAUCHHN PAa3HOCTHBIX
kodpdunueHToB. Takue mepeOOpPHl BBIMOTHIIOTCA JUIS BCEX BO3MOXHBIX B BBIOpAaHHOM HaOope 3HAYCHHU.
IMocnenyromiee BbIYHUCICHHE XapaKTEPUCTHK SKBUBAJCHTHOW PEKYypPCHBHOM (GuIbTpalMu Ui KaXI0i KOMOWHAIMN
3HAYCHHUH IIEJIOYMCICHHBIX Pa3HOCTHBIX KOA((GHUIMCHTOB, MMEIOIIEH CMBICI, M MOOYEpEelHOE CpPaBHEHHE 3TUX
XapaKTePUCTHK OOECIeYnBalOT BBHIOOP 3HadYeHWH KOA()(HUIMEHTOB pPEKypPEHTHOTO pPa3HOCTHOTO (WIBTpA,
XapaKTEPUCTUKK KOTOPOro Haubojee OJM3KM K TpeOyeMbIM HIM ONTHMAIBHBIM MO 3aJaHHOMY KpuTepuio. [Ipu
HEIOCTATOYHOM YPOBHE BO3MOXKHON OJIM30CTH ITHX XapaKTEPUCTHUK OCYIIECTBIISICTCS CHHTE3 PEKYPPEHTHBIX (HJIIb-
TpOB OO OoJiee BHICOKUX MOPAAKOB PP®, nmnbo npyrux mopsakoB pa3HOCTEH, 1100 ¢ HHBIMH HabOpamu 3HAYEHHUI
K03(h(pUIMEHTOB.

AHAINN3 LUPPOBbLIX METOOOB.

[pexnaraemast Teopust PP® npencrasiser coboit nanpHelinee pa3BuTHe 1 0000IIEHNE TEOPHH Pa3HOCTHOM
mudposoit ¢unbTparuu. OueBuaHo, yto Teopus TP sBusercs coctaBHON yacThio Teopun PP® um ommcwiBaer
Pa3HOCTHYIO (MIBTPALMIO TONBKO JUIL CIydaeB, KOTa KOI(QQHIMEHTHl B PEKyPCHBHBIX BETBSIX PAa3HOCTHBIX
(UIBTPOB paBHEI HYITIO.

Ananmn3 PP® mo3BoyMiI YTOUHUTH YCIIOBUS PEATM3YEMOCTH U YCTOMUHNBOCTH PA3HOCTHBIX (HIIBTPOB, a TAKKE
COOTBETCTBHSI MX XapaKTEPUCTHK ONTUMAIBHBIM MO 3aJaHHBIM KPUTEpUSM. ATNapaTHas peaau3aiys alropuTMOB
PEKYPPEHTHBIX Pa3HOCTHBIX GuiIbTpoB J-ro U L-ro mopsakoB pasHocteil, TpancBepcanbhbie {Ah( J, np)}, ns=0,1,...,
Not+J-1, u pexypcusnsie {Ah,( L, mp )}, m=1,2,...,MgtL-1, pasHOCTHBIE KO HUIMEHT KOTOPBIX IPUHUMAIOT
TonbKo enuHuyHbie ( £1 ), wim tpuBnanenbie ( 0, £1 ), wim "6azossre” ( 0, 1, +2 ), wu aBonyHsIe ( 0, +2V npu U=
0,1,2,...) menoyuclieHHbIC 3HAYEHWs, HE TpPeOyeT NPUMEHEHHS YMHOXUTEIeH H OO0eCIeurnBaeT MPaKTHIECKH
MHUHUMAJIBHYIO Pa3psIIHOCTh STYEEK MaMATH U XPAHSHUS 3HAUCHUIH Pa3HOCTHBIX KO (QHUITEHTOB.

OnHako, IENOYMCICHHOCTh 3HAYe€HHH pasHOCTHRIX Kodddummentor Ah,(j,n) m Ahy(j,m), n=0,1,...,Np-1,
m=0,1,...Mp-1, PL® j-ro mnopsaka passoctd, [=1,2,...,J, OOYCIOBIMBAET ILEJIOYUCIEHHOCTh 3HAYECHUI
koapduumentos  h,(n) u h,(m), n=01,.,N,-J-1, m=0,1,...,Mp-J-1,5kBuBancHTHON 1M(DPOBOIl DHIBTPALHH
cooTBercTByroUX mnopsaakos N,=N,-J, M,=M,-L, neoOXomumoil 11 peanu3aluy alropuTMOB PEKYPCHBHOM
mudposoii punbrpanun Ny 1 Mg nopsakos [6]:

No-1 Mo-1
y(k) = Zhy(no) Ck(k-n) + X hy,(mo) By(k-mp),
ne=0 my=1

-2-
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rae No Ny N;.2 N3.1
h,(n)= 2 ... X 2 Ah(J,n;), ng=0,1,2 ...N,-1,
n=0 n=0 ny=0 ny=0
My m M. My
hy,(Mp) = Z 2z ... X 2 Ahp(L, m), my=0,12, .. M,-1L
me=1 m=0 m_;=0 m=0

Tounocts PP® ompenmensiercs 3amaHHBIM THIIOM Habopa pa3HOCTHBIX KOI(PQHUIMEHTOB, a TaKXKe
COOTHOIIEHUSIMH 3HAYEHUH TIOPSAIKOB SKBUBAJIIEHTHONH PEKYPCHUBHOUW (QUIBTpAIK M TIOPSAIKOB pazHocteld PPD [3]. A
Heu30exHast morpenrHocte PP® o0ycrnoBnena ¢ dexramu okpyriieHUs: 00padaThIBACMBIX YHCEN TPU TEPEIIOTHCHUN
PETHUCTPOB B IpoIlecCe MHOTOKPATHOTO TOCIEIOBATEIFHOTO BHIMOJNHEHHS Omepanuii cioxenus. OnHaKo, MpH
pa3pabotke MeTomoB PP® Tpebyercs obecrmeuymBaTh MOCTHKECHHE YCTOHUMBOCTH PEKYPPEHTHBIX PA3HOCTHBIX
(UIBTPOB M COOTBETCTBHS UX XapPAKTEPUCTHK ONTHMATBHBIM TI0 3aaHHBIM KPUTCPUSIM.

IMocTpoeHre BBIYHCIMTENBHBIX ~AITOPUTMOB MPOIEAYPHl HUGPOBOH ¢uiupTpanmu wmeromamu PPD
OCYIIECTBISICTCS MPHU YCIOBHU PABCHCTBA HYIIO 3HAUCHHWH BCEX MNg-bIX TPAHCBEPCAJBHBIX U IMy-BIX PEKYPCHBHBIX
K03((DHUIIMEHTOB AKBUBAJIECHTHOW (QuibTpamuu cooTBeTCTBYIOIUX Np-To u Mgro mopsakoB: Ny<ng<Npy+J,
n0=1,2,...,N0+J, Mo<rTb<M0+L, %zl,z,...,M0+L.

YcnoBue yecTOHYHBOCTH PEKYPPEHTHOTO (DHIBTPA BBIMOIHSAETCS TOJNBKO MPH HEYKOCHUTEIBHOM COOIIOICHUN
paBEeHCTBA HYIIO Pe3yJbTaTOB MHOTOCTYINEHYATOr0 CYMMHpPOBAHHUSI 3HAUCHHUH Pa3HOCTHBIX Kod(duimeHToB B
COOTBETCTBYIOIIMX BETBSIX (HUIBTPAIMA M aOCOJIOTHON YCTOWYMBOCTH 3KBHUBAJICHTHOTO PEKYPCHBHOTO LU(PPOBOTO
¢$unpTpa:

No Ny Ny Ny1 hr( no), No= O, 1, 2, Np-l
Sz ... % T bh(dm)=
n():O n1:0 nJ_le nJ:O 0, Np< 0, Ng> Np-l
m my M., M ho(mo), mMy=0,12 ..Ml
S X ... % 3 Ah(Lm)=
my=1 m=0 m_;=0 m=0 0, my< 0, my> Mp-1.

NMPAKTUYECKMUE NMPUMEHEHUA METOLOOB.

Pa3paboTka aBTOpamMu Teopun U IHUQPPOBBIX MeToq0B PP®D obecmeunna co3maHwe KadyeCTBEHHO HOBOTO
croco0a TMoImaroBoro mepeHoca MOJ0COBBIX CIEKTPOB MU(DPOBBIX CUTHAJIOB B HU3KOYACTOTHYIO 00JIaCTh M OBICTPOTO
anroputMa JluckpetHoro mnpeoOpazoBanus Dypwre (IIID) O6e3 omeparuii yMHOXKEHHS HAa OCHOBE TOJIBKO
PEKYPPEHTHBIX Pa3HOCTHBIX (QUIBTPOB. DTO MO3BOJNMIO MPOJOIKHTH PA3BUTHE NPUHIUINAILHO HOBBIX IyTel
nru(poBOH peanu3aliuil YCTPONCTB CIIEKTPAILHOTO aHaln3a Pa3HOCTHBIMH METoJaMu Ha dieMmeHTHou 6aze ITTJIMC.
Takoe pemenne mpoOJEeMbl MUHUMH3AIMK anmapaTHeix 3arpaT Ha [IJIMC-peammzamuum  anroputmoB 1[OC
OKa3bIBACTCSI BO3MOXHBIM 33 CUET MOJHOTO OTKa3a OT INPUMEHCHHS YMHOXKHTENCH M CHIDKCHHS OOBEMOB
amnmapaTHBIX  CPEACTB B  IPOCKTUPYEMBIX  PAJMOTCXHHYECKUX CHCTEMaxX MOOWJIBHOH  pajHoCBsI3U U
THIIPOAKYCTHYCCKOU CBSI3U.

3AKIIOYEHUE.

EctectBennniii mepexonq or TP® x PP® um coorBercTByromee emy 00OOIIEHHE TEOPUH PA3HOCTHON
(GUIBTpay CTaM OYepPeIHBIM IaroM Ha IMyTH JabHEUIIEro Pa3BHTHS HACH Pa3HOCTHOTO MOAXOMA K PEIICHHIO
po0IeMbl TUGPOBOTO MPEACTABICHHS (TUCKPETH3AIMN) U TIPeoOpa3oBaHusl CUTHAJIOB B paguoTeXHHKe. [1omydeHHbIe
pe3ysIbTaThl TO3BOJIMIM TIO-HOBOMY OCBETHTh HEKOTOpPBIE AaCIEeKThl OJHOTO W3 €€ OCHOBHBIX TEOPETHYECKHX
HampaBJIeHUH: TUGPOBOH HUIBTPAIIUH, KOTOPYIO TEMEPh MOKHO OBUIO OBI paccMaTpuBaTh Kak YacTHBIN ciydaid PP,
KOTJIa paBHBI HYJIIO BCE MOPSAKHA PAa3HOCTH aJrOpUTMa Pa3sHOCTHOH (prutbTpannu. XOTsS MPaKTUIECKOE HCIIOIB30BAHNE
MeToioB PP® orpanmuuBaetcs moka Toibko peammzanusmu anroputMoB [1OC ma ITJIMC wiu mpu paspaboTke
CBUC, a Taxke mpumeHeHuu yHuBepcanbHbIXx MIIK, BEIMyIIEHHBIX paHee, BCE Xke MpeanaraeMyr0 TEOPUI0 MOXKHO
paccMaTpuBaTh KaK MEPCICKTHBHOE HATIPABJICHUC JATBHEHIIICTO Pa3BUTUS TCOPUH ITUPPOBON (PIITBTPAIIHY.
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ABSTRACT. It is offerred a new branch of the theory for the digital filtrations: the recurrence digital filtering has been a devel opment
of the main idea of the difference structures for the Radiotechnics.

INTRODUCTION.

In principal new possibilities, which are provided by the developers of the Programmable Logic Devices
(PLD) to the designers of various digital devices for the radio systems [1], stimulated the development of the theory
and the methods of the difference digital filtering (DDF) [2]. The next scientifically-practical result of this work is a
creation of a new branch for the DDF: of the recurrence digital filtering (RDF) [3]. Syntheses of the recurrence digital
filters had alowed to provide a new minimization level of the hardware expenseses for the PLD-realization of the
different algorithms for the digital filtrations [4].

The RDF is a general case of the new theoretical branch of the DDF, therefore that the transversal difference
filtering (TDF) is only a special case of RDF [2], when are zero any order of the difference in the recursive branch of
the algorithm of DDF.

Syntheses of the recurrence difference filters has allowed to ensure a new minimization level of the hardware
expenseses on digital realization of the different algorithms to digital filtrations [4]. Such minimization possible and
during the designing of the systems for the digital filtrations on the PLD, due to the programming possibilities or
configuration changes right in the designing system [5].

Moreover, the qualitative new approach to shortenning the hardware expenseses during the designing of the
the digital filters on the PLD is ensured exactly by the theoretical development of the methods for the building of the
algorithms for the RDF [3,4] for the realization of the algorithms for the recursive digital filtrations [6].

NEW THEORETICAL DIRECTION.

The notion of the RDF we shall be defined as a procedure of the digital filtrations, distinguishing gradual
("incremental") by the calculation of folding a counting out a processing sample and pulsed feature on the base of the
source kits of the difference values of the filtering coefficients, both in atransversal, and in arecursive branches of its
algorithm. Infological (semantic) model of such transformation of the signal, presenting itself the digital device of the
RDF, we shall be named as a recurrence digital filter.

The theory of the RDF ensures a possibility of shortenning a hardware volume, rub-waked on the realization
of the recursive filtrations [3]. The using of the methods for the RDF alows to low the word size for multipliersin a
transversal and a recursive branches of the digital filter, so and for the cells of the memory required for the keeping of
the filtering coefficients.

SYNTHESES OF RECURRENCE FILTERS.
Within the framework of the theory designed sufficiently efficient and relatively quick methods of syntheses
for the different types of the recurrence digital filters with the integer coefficients [4].
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ANALYSISOF NUMERICAL METHODS.

Proposed theory of the RDF presents itself a development and generalization of the theory for the DDF.
Obvioudly that theory of the TDF is a special case of the theory for the RDF and describes the difference filtration
only for the cases, when all the filtering coefficients in the recursive branches of the difference filters are azero [2].

PRACTICAL APPLICATIONSOF METHODS.
The development by the authors of a theory and the digital methods for the RDF has ensured a creation
qualitative new way of the realisation of the quick algorithm of the digital signa processing.

CONCLUSION.

The natural transition from the TDF to the RDF and corresponding him generalization of the theory for the
RDF steels the next step on the way of a development for the ideas of the difference approach to deciding a problem
of digital presentation (sampling) and transformations of the signalsin the Radiotechnics.
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