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Pedepat: PaccmoTpeHbl anropuTMbl BOCCTAHOBIIEHNS aHANOroBoro cUrHana ¢ UCnonb3o0BaHuem
WHpopMaLmMm O ero npou3BOAHOM B UMAPOBLIX cuctemMax ob6paboTku. [lokasaHo, 4TO
NCNONb30BaHWE [aHHbIX anropuTMOB MO3BONSAET YNPOCTUTb MPAKTUYECKYID peanu3auuio CUuctem
BOCCTaHOBIeHMs curHana. [py ognHakoBoOW YacToTe AUCKPEeTU3auum TOYHOCTb BOCCTAHOBEHUS MO
KpUTEpUIO CpeaHeKkBagpaTUYecKoro OTKIOHEHMS OKa3biBaeTCs Bblle, YeM Mpu MCMOMb30BaHWM
anropMTMOB Ha OCHOBe TeopeMbl KoTenbHuKoBa.

BeepeHue. Anroputmbl LndpoBor 06paboTkm curHanoB [1] B COBPEMEHHbIX pPagnOTEXHUYECKUX
cMcTemMax 4acToO UCMONb3YTCA AN peleHns obpaTHON 3adayn- BOCCTaHOBMEHWNSI aHaNoroBoro cMrHana Ha
BbIXOAe.

[daHHaa 3agada TpaguUMOHHO pellaeTcsi C NOMOLLBI HMU3KOYaCTOTHOro unbTpa, 4To, Kak 6bino
nokasaHo KoTenbHWKOBbIM B [2], Npu onpefeneHHbIX ycroBusix obecneynBaeT naeanoHoe BOCCTAHOBIEHNE
curHana. [lpakTudeckas peanu3auus [aHHOro anropuTMa 3aTpygHeHa, a NpUMEHsieMble anropuTMbl
uudposon unbTpaumMm TpPebyrT NOBbILWEHUS 4YacToTbl AUCKPEeTM3auun AN YMEHbLUEHUS  OoLImMBKu
BOCCTaHOBMEHNsS curHana [3].

Ons ymeHbleHns owmnbkn BOCCTAHOBMEHWs NpeanaraeTcsi MCMonb3oBaTb HE TOMNbKO OTCYETHI
CWrHamna, HO M OTCYETbl ero NpPom3BoaHOW. BO3MOXHOCTb Takoro BOCCTaHOBMEHWUsI CUrHana Obina nokasaHa
npu peanuaauum anroputma XypruHa--kosnesa [4].

Anroputm BOCCTaHOBNEHUSA CUrHanoB B npocTpaHcTBe L,. [ns cnyyas npeacraBneHus
OTCYETOB LUPPOBOro curHamna v ero NPoM3BOAHOW MOJTYYEHO ypaBHEHME AN onpegerneHvs B obliem Buae
YaCTOTHbIX XapakTepUCTUK BOCCTaHaBMMBaOLLMX (PUNLTPOB, MPU YCHOBUW MAEeanbHOrO0 BOCCTaHOBMEHMS.
lMokazaHa cBSA3b MeXAy YacTOTHbIMW XapaKTepUCTUKaMn BOCCTaHaBMMBaKOLWMX UNBTPOB OTCHETOB
curHana u oTCY4eToB NPOU3BOAHOW, YTO NO3BOMSET UCMOMbL30BaTh NPU BOCCTAHOBMEHUN Haubornee NpocTble
ONs peanusaumun B KOHKPETHOW cucteme punbTpbl.

AnNroputM BOCCTaHOBJIEHUSI CUTHANOB B MOAU(MLMPOBAaHHOM npocTpaHcTBe Cob6oneBa wW,'.
PacCMOTPEHO ~ BOCCTAHOBIEHME CUTHAMoOB B MOAMULMPOBAHHOM npocTpaHcTBe CoGonesa W,' |
HaknagblBatoLeM OrpaHMYeHUs Ha SHepru curHana u ero npomssogHon [5]. lNMony4veHbl YacTOTHbIE U
UMMYIbCHbIE XapaKTepUCTUKn hnnbTpoB, obecnevmBaloLLX TOYHOE BOCCTAaHOBMEHNE aHarnoroBoro curHana
B npoctpaHcTBe Cobonesa W,'. MokasaHo, uTo CUHTE3NPOBaHHbLIE BOCCTaHaBnuBawwwme GUIbLTPbl B
npocTpaHcTBe W,' SIBMSIOTCS YaCTHbIM CIlydaeM BOCCTaHaBMMBAMOWMX (DUNTPOB, MOMYYEHHBIX s
npocTpaHcTBa L.

PaccmoTpeHa 3ajaya BOCCTAHOBMEHWUS B criydae UMGPOBOM peanu3aumm BOCCTaHaBNUBAOLLMX
PUNBTPOB C KOHEYHOW MWMMYMbCHOW XapakKTepucTukon. [lokasaHo, 4YTO CUHTE3WpPOBaHHbIe UNBLTPLI
obecneynBatoT BbIUrpbIl A0 20% MO KpUTEpUIo cpeaHeKBaapaTUYECKOro OTKNOHEHUS MPU BOCCTAHOBEHUN
aHanoroBoro curHana Mo CpaBHEHWIO C BOCCTaHaBMMBaKOLWMMKW UNbTPAaMU Ha OCHOBE TeopeMbl
KoTenbHukosa [3].
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The abstract: Algorithms of restoration of an analog signal with use of the information on its
derivative are considered. It is shown, that use of the given algorithms allows to simplify practical
realization of systems of signal restoration. At identical frequency of digitization accuracy of restoration
by criterion root-mean-square deviations appears above, than at use of algorithms on the basis of
Kotelnikov’s theorem.

Introduction. Wide application of digital signal processing in modern radio engineering systems
results in necessity of the decision of a return problem- restoration of an analog signal on an output.

The given problem traditionally is solved with the help of the low-frequency filter, that as it has been
shown in, under certain conditions provides ideal restoration of a signal. Practical realization of the given
algorithm is impossible, and various used methods of approximation result in necessity of increase of
frequency of digitization of a signal.

For elimination of the given lack it is offered to use for restoration not only readout of a signal, but
also readout of its derivative.

Algorithm of restoration of signals. The equation for definition of frequency characteristics of
restoring filters for the common case, under condition of ideal restoration of a signal is deduced. Connection
between frequency characteristics of the filter of signal readout and the filter of derivative readout that allows
to use for restoration the most convenient for realization in concrete system filters is shown.

Algorithm of restoration of signals in modified Sobolev space. As an example restoration of
signals in modified Sobolev space W, is considered. The given space initially uses the information on a
signal derivative for its restoration that makes natural consideration of space W.,' at the decision of the given
problem. Frequency and pulse characteristics of the filters providing exact restoration of an analog signal in
Sobolev space are found. It is shown, that the given filters satisfy to a condition of ideal restoration of the
signals, deduced for the generalized case.

The real problem of restoration of a signal under condition of a physical realizability of filters is
considered. It is shown, that the given filters provide a prize up to 20 % by criterion cpeaHekBagpaTU4eCckoro
deviations at restoration of an analog signal in comparison with approximated Kotelnikov’s algorithm.




