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0OCO0EeHHOCTH KBAa3HONTHMAAbHOH
AHCKPETHOH OOpabOTKH CHIrHAI0B

IIpeomem u yenv pabomut. [lpeomemom ucciedo8anus A6IsAemcs cucmema yugpposoi 06pabomku cusHaio8 paoapa, cocmo-
AWas U3 6X00H020 GUILMPA, AHAN020-YUPDPOBO2O NPEobPA306amMeNsl U NPOYeccopa, Pearu3yioueco aicopumm oOHapyIceHus
UHPOPMAYUOHHOLO CUCHALA 8 COOMBEMCMBUL C HEKOMOPbIM Hanepeo 3a0anibim Kpumepuem. Llenvio pabomel signsiemcst oyenka
nomeps 8 OMHOUIEHUYU CUSHAT/ULYM NPU Nepexo0e On ONMUMATbHOU K K8A3UONMUMATbHOU 00pabomKe CUsHAIO8 ¢ YUemoM CHeK-
MPATLHBIX XAPAKMEPUCTIUK CUCHALO8 U NOMEX.

Memoowt u memodonozus pabomel OCHO8AHbL HA AHANUZE CNEKMPATLHBIX (YHKYULL NONE3HIX CUSHATLO8 U NOMEX U GbIUUCTEHUU
OUUDOK UX ARNPOKCUMAYUU C NOMOWBIO PEUUEMUAmbLX (YHKYUIL NPU PeabHbIX OIUMETbHOCMAX 6bl00poK. Tlokazano, umo owuo-
KU annpoKcumayuy CReKmpa noie3Ho20 CUSHANA U CReKmpa Wyma Ha 8bIX00e C2Ialcusarue2o Guibmpa oKazsvlearom paiuy-
HOe enuAnUe Ha pe3ynbmanm obpabomru cueHana. /s HaKONJIEeHUs. CUSHANA U CHUICEHUS! YPOBHSL NOMEX 8 PealbHOM macuimabe
6pemeHnU NPedsiodNCeHO Nymem 6b100pa 4acmomol, ONUMENbHOCHU OMCYEeNO08 Peuemiamon yHKYUY u WUpuHsl YacmomHoil Xa-
pakmepucmuKy Guibmpa MUHUMUIUPOBAMb NOMEPU 8 OMHOWEHUY CUSHAL/WYM RPU KEAZUONMUMATLHOU 00pabomke cucHanos.

Pesynvmamur pabomot. Ilonyuenvi anaiumuueckue cOOMHOuEHUs: O OYEHOK NOMePb 8 COOMHOUEHUU CUSHAT/WYM npu
K8a3UONMUMAanbHol 00pabomie CUzHAI08 N0 OMHOUWEHUIO K onmuManbHou. [lokaszano, umo npu npedeibHbiX 4yacmomax 0onoi-
HUMenbHoe CHUJICeHUe NOMEPb MONCHO NOLYYUMb NYMeM USMEHeHUs. OTUMENbHOCU GbIOOPKU.

3axnwouenue. [luckpemnas KeazuoOnmMumMaibHas o6pabomKa CUSHAL08 NPU QUKCUPOBAHHBIX ONUMEIbHOCMSX 6blOOPOK U
NOIOCAX YACOM COSNACYIOWUX PUILIMPOS MOCEm NPUBOOUMb K 3HAYUMETbHLIM NOMEPSIM 68 OMHOWeHuU cueHan/wym. /s
CHUDICEHUSI NOMEPb He0OX0OUMO HAXOOUNb KOMAPOMUCC MeNCOY mpedOoSanusmu no Obicmpooeicmeuio cucmemsl 06pabomxu,
MOYHOCMU ANNPOKCUMAYUU CREKMPATbHBIX XAPAKMEPUCTIUK CUSHALO8 U NOMEX U WUPUHOT NOOCHI NPONYCKAHUS CONACYIoWe-
20 unvmpa. Un. 2. bubnuoep.: 15 naszs.

Knrouesvie cnosa: svibopka, ouckpemuas o6pabomka, CHeKmpanbHds QYHKYUs, 4acmoma OUCKPemU3ayuu, peuemyamasl

@ynryus, aneopumm, Kpumepuil, 6enviii uym.

B momaBmsttomeM OONBITMHCTBE 3a71ad 00padOTKH
CUI'HAJIOB PA3JIMYHBIX PAAUOIJICKTPOHHLIX CUCTEM
OCTPO CTOHT BOMPOC CKOPOCTH MOTYUCHHS KOHEY-
HOW MH(pOPMAIMK U MPOCTOTHl TEXHHYECKUX Pe-
meHud. s mosnydeHus pelmeHuid B pealbHOM
Macmrtabe BPEeMEHH 3a4acTyl0 TPUXOTUTCS pe-
IyIUPOBATh ONITHMAJILHBIE CXEMBI 00pabOoTKH 110
KBAa3HUOIITUMAJIbBHBIX. HpI/I 9TOM BO3HUKACT BOIIPOC
0 ToTepax MH(opManuu U O KauecTBe NMPHUHUMAe-
MBIX PELICHUH B CPaBHEHUH C KJIACCUYECKUMHU OII-
TUMAJIbHBIMH CXEMaMH.

Tak, Ipy MOCTPOSHUM PEANBHBIX TUCKPETHBIX
YCTPOUCTB 00OpabOTKH CHTHAJIOB OOBIYHO IPHXO-
OUTCA BCTPEUATHCA C YCIOBUAMU, KOTa IMIHMPUHA
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II0JIOCHI CHEKTPaJbHON MJIOTHOCTH aAJUTHBHOTO
[IyMa MIPEBHIIIAET MOJO0CY YaCTOT, 3aHUMAaeMYIO
MOJIE3HBIM CHTHAJIOM. THIIMYHBIM MPUMEPOM Ta-
KOW CHUTyalllu SIBJISIETCSl OTUMalbHas o0paboTka
curHaiioB Ha (one Genoro myma [1-3], korga He-
BO3MO)KHO HE YYHTHIBaTh, YTO BOOOILE IHCKPET-
Hass 00paboTKa WMEET CMBICH JIUIIh TIPH OTPaHU-
YEHHWH TIOJIOCHI YacTOT, 3aHUMAEMBIX HEIIPEPHIB-
HBIM BXOJHBIM IIpolieccoM. Takue OrpaHu4eHHus
BO3HHKAIOT MIPU 00BbEJMHEHNH aHATIOTOBOM 1 1A (-
POBOIf HyacTel CUCTEMBI U OCYILECTBISIOTCS C T10-
MOIIBIO COIVIACYIOLIETO AHAJIOTOBOTO (BHIBTPA.
B cBoro odepens, 3TOT (MIBTP OKa3bIBA€T BIMA-
HUE HE TOJBKO Ha TOMEXOBYIO KOMIIOHEHTY Ha-
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OmromaeMoro mpormecca, HO M Ha CHEKTp I0Je3-
HOTO CHWTHaNa. DTO MPUBOAUT K HEOOXOTUMOCTH
paccMaTpHBaTh 3aJa4y ONTUMAIbHON JUCKPETHOM
00pabOTKH YK€ TAKOTO MPEOOPa30BaHHOTO CHTHA-
na Ha QoHe peodpa3zoBaHHOTrO IyMa. Takas 3aga-
Ya CyILECTBEHHO OTJIMYACTCS OT KJIaCCHIECKOH 3a-
Ja4y ONTHMAJILHOTO IIPHEMa U3BECTHOTO CUTHANA
Ha (poHEe OKparneHHoro myma [4, 5], penrenne Ko-
TOPOH MOKHO CBECTH K COTJIACOBAHHOM (HIIBTpa-
IIUU CUTHAJIa Ha (POoHE IeKoppeaupyrolero («obe-
JISIFOILIETOY») aHANIOroBOro (GpuibTpa, mpeodpasyro-
IIEr0 OKPALICHHBIN IIyM B OEJbIH.

KoneuHo, mpornenypa HIEKOppENsIMd MOXKET
OBITH BBHITIONIHEHA B IU(POBOI YacTH CHUCTEMBI C
MIOMOLIBIO CIIELIMATIBHO CKOHCTPYHPOBAHHOTO JIHC-
KPETHOTO JICKOPPEIHPYIOLIEro GuisTpa, npeodpa-
3YIOILETo CIy4alHYI0 peleTyaryro QyHKLHIO Ha
BBIXOJIE aHAJIOTOBOTO (MIIbTpa B CIIy4alHYIO pe-
nIeT4aTyio (pyHKIUIO ¢ paBHOMEPHOU CIIEKTpPaib-
HOH TUTOTHOCTHIO. Tako#t (GUIBTp yCIOXKHSIET 00-
paboTKy M MOBBIIIAET CTOMMOCTH CHCTEMBI B IIe-
nom. IlosToMy MHTEpecHO y3HaTh, HACKOJIBKO Be-
JIMKH SHEPTETHYECKIE TOTEPH MPH 3aMEHE OITH-
MaJIFHOTO (pUiIBTpa Ha KBa3MONTUMAIbHBIN IHC-
KPETHBIN QUIBTP.

1. ITocTaHoBKa 3aga4u KBa3HONTHMAJbLHOM
JANCKPETHO-aHAJIOTOBOIi 00padoTKN CUTI'HAJIOB.
[Tyctb nccnenyercs curHan s(¢) Ha GoHE TayCcCoB-
cKoro 1yma #(f) ¢ IpOU3BOJIBHON CHEKTPaTbHOU
I0THOCTEI0 G(w). ONTUMaIbHBIA JHCKPETHO-
aHanoroBeli GUIBTP [6—8] NOMKEH copepkaTh Ha
BXOJIC aHAJOTOBBIM (UIBTP, OTPaHUYMBAIOIINI
M0JIOCY YacTOT CHEKTpa BXOIHOW peanu3alu 10
nojocel curHana s(¢f). Ha Berxoge storo ¢umbTpa
CIEKTpaJibHasl INIOTHOCTh IIyMa U CUTHANa OyayT
G(w) = G(w)H(w) n S;(w) = S(w) H(®) cooTBeT-
cTBeHHO. 3aech H(®) — mepemarodHas (yHKIUSA
aHaJIOTOBOTO (PHUIIBTPA.

CMech IoNe3HOTo CUTHANA U ITyMa JUCKPETH3H-
pyeTcs B COOTBETCTBUH C TeopeMoi KoTenbHuKo-
Ba [9], B pe3ynbprare HENpPepHIBHBIN MPOLIECC MOXK-
HO 3alKcaTh B BUAE PEIIeTIAaTON QyHKINU

X([]=s[i]+n[i], 1=12,.., €))

rae Si[i]=s;(i1At), n[i]=n,(iAt).
Koppensinunonnas GyHKIHS, OMMCHIBAOIIAS IITYM,
B 0011IeM ciry4ae, coracHo [10], Oyner umeTh BU
/At )
f G,(w)e " dw, ©)
-/ At

At
Rill=—
==
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e

Gl(a))=i a)+—k .(3)

Y G
K=—oco

IIpencraBumM oNTUMANIbHBIN 110 KPUTEPUIO MaK-
CUMyMa OTHOIIEHHsI CHTHAJI/IIYM JACKPETHBIN
¢GUIBTp B BHIE MOCIECIOBATEIBHOTO COETUHEHUS
JBYX (UIBTPOB, MEPBBIM W3 KOTOPBIX SBISACTCS
JIUCKPETHBIA JEKOPPETUPYIOMINN (PUIBTP, MPe0o-
pasyromuii pemerdaryio ¢GyHKIuo x,[i] B QyHK-
IUIO X,[i] = x,[i] + n,[i] Tak, 9TOOBI KOppETAIH-
oHHasi GpyHKIUS R,[/] perrerdaroit GyHKIMH 71,[1]
VAOBJIETBOPsIIA YCIOBHIO

I, 1=0,
0, 1#0.

Torpa 3agada MOCTPOCHUS ONTUMAIBHOTO AMC-
KPEeTHOTO (pribTpa CBOOUTCA K 3aJade CO3MaHUs
YCTpOHCTBA, 00€CIEUNBAONIET0 00pabOTKy CHT-
Hana s,[i] Ha QoHe nIyma, IpeacTaBIeHHOTO He-
KOPPEIMPOBAaHHBIMA BBIOOPOYHBIMHU 3HAYCHHUSIMHU
n,[i]. B yacTHOCTH, eciy KOHEUHas 1elb 00padboT-
KH — OOHapy>KeHHE CUT'HaJla, TO yCTPOHCTBO 0Opa-
OOTKHM JOJDKHO BBEIYUCIATE CyMMy [11]

a)+2—ﬂk H
At

R[1]= “)

N
2,= Y X[ils,i] (5)
i=1
¥ CpPaBHHBATH €€ C IOPOTOM, OTPEAEIIEMBbIM 3a-
JTAHHBIM KPUTEPHEM ONTUMAJIbHOCTH.

2. OueHka oTHOLIEeHUs cUTHAN/myM. OTHO-
IIeHWe CUTHA/IIYM d% Ha BBIXO/IE YCTpOWCTBa
00paboTKH oTpenessaeTCs KaKk OTHOIIIEHUE KBaIpa-
Ta MaTeMaTU4ECKOTO OXKuJaHus E {22}2 U AUCIep-

CUM var{z,} BEIMYWHHI Z, IPU YCIOBUH, YTO TPO-
LIECC X,[{] COmEPIKUT MOJIE3HBIA CUTHA S5[{], T. €.

d? = E{z,}? /var{z,}. (6)

Ucnonw3ys cootHomenue [lapcesans qist auc-
KpeTHBIX (yHKIui [11], MOXHO 3amucaTh BbIpa-
JKeHUE JUIs KBaJpaTa MaTeMaTHUeCKOTro OXKHUIaHUs

E{zz}z:

E{22}2

N /At
At x, . |2
=Y s=— [ |F (o) do, @
“~ 2r
i=1 -/ At
rae F,(j®) — crekTp pemeTrdaroil QyHKIUH Sy[i],
OIIpe/ICIIIEMbIH KaK
w + — k ®)

| & 2
Fy@)=— Y s a)+A—7ik H
K =—oo
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W3 popmynsr (8) sBHBIN BUA KBaipara MaTeMa-
THYECKOTO OKHUIAHUSA E {22}2 MO>KHO TIPEJICTABHUTh
Kak

E{z,})’ =—

2
2
i 23( +kj (a)+Atkj
k_—oo
< |
~r /At 2 G a)+—k H| o+ 2k
At

Uucnurenb TOABIHTErPAJbHOIO BBIPAKCHUS B
dhopmyie (9) Ha uHTEpBane yacTot |@| < 7r/ At ipea-
CTaBJIAET COOON SKBUBAIICHTHBIN CIIEKTP S, (@) CO-
OTBETCTBYIOLIETO HEMPEPHIBHOTO TIPOLIECCA 4, (1),
MIpeACTaBICHHOTr0 permeTdaroi (yHkumeit s;[i].
AHaNOTM4HO 3HAMEHATENb TTOJIBIHTETPAJIBHOTO BbI-
paxenust popmysibl (9) ecTh CHeKTpaibHas IUIOT-
HOCTb G,y (@) SKBHBAICHTHOIO HEMPEPHIBHOIO
LIyMOBOTO MPOLECCA 71y, (£), PEICTABIEHHOTO Pe-
merdarol GpyHKumel 1 [i].

dw.(9)

Torma
/At 2
1 "¢ [Siegl@]
E{z,)° =— ‘G“*—‘ o, (10)
272 Grea(@)
e
Y s|o+2Zk |1 0+2Zk
& At
Sioq (@) =1 || <—, 11
@ ={o] <~ an
0, |a)|21;
At
Y 6| o+2Zk|H|o+2Ek|,
= At A
G‘leq(a))= |w|SA_t, (12)
0, |ojz=.
At

Od4eBHIHO, UTO B CIlydae IEIbTa-KOPPEIUPO-
BaHHOTO IITyMa JIUCIIEPCHS

1 >,
Var{zz}=ﬁ2522[l]. (13)
i=1
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CpasuuBas (13) u (5), u3 (6) ¢ yuetom (10) mo-
JYYHM COOTHOIICHHE CUTHAI/TITYM

/At 2
1)
Geq(@)

2r
-/ At

B peanbHBIX yCIOBUSIX HU CIIEKTpP CUTHAJA, HU
YaCTOTHAsA XapaKTEPUCTHKA (DUIBTpa HE SIBIISIOT-
csi puauTHRIME (yHKIMSIME YacTOTHL. [loaTomy
JUIS1 KBQ3UONITHMAIBHOW CHCTEMBI 00paOOTKH CUT-
HanoB, B Kotopoit ycnosus (11) u (12) Beimonns-
I0TCA JIMIIb YAaCTHYHO, CIEAYET CIENaTh OLECHKY
MIPOUTPHILIA B OTHOLIEHUH CUTHAJI/IITYM, O0yCIIOB-
JICHHYIO HAJIMYMEM CIIEKTPaJIbHBIX KOMIIOHEHT, HE
YAOBJIETBOPSIOIINX 3TUM YCIOBHUSIM.

3. AHaJIN3 MOTepPh B OTHOIIEHUM CHTHAJ/IIYM
KBa3HONTHMAJBLHON cHCTeMbl 00pPa0OTKH CHTI-
HaJI0B. B peanbHBIX cucTeMax HpU aJeKBaTHOM
BBIOOPE YaCTOTHI AMCKpeTH3aud [ 12] ommmyne 9Kk-
BHBAJIGHTHOTO HENPEPHIBHO3HAYHOTO CIIy4alHOTO
npouecca ny,, (f) OT COOTBETCTBYIOLIETO peasb-
HOTO Tporecca #; (f) AJOCTaTOYHO MaJo, TO3TOMY
CHEKTp IIyMa MOKHO MPHUOIMKEHHO MPENICTABUTh
Kak

Greq(@) = G(@)|H (@) x

(14)

-G (@)|H (o)
" Z G(w+2—ﬂkj H(a)+2—ﬂkJ
= At t

k#0
Uucnutens MOABIHTETpANBbHON (yHKIMHU B (14)
MOXHO OLICHUTh CIECIYIOLINM 00pa3oM:

(15)

2 2
[Sieq(@)] 2[S(@)H (@)[*

2
[S(@)H(@)]

S a)+2—”k a)+2—”k
At At

YuuteiBas (15) u (16), u3 (14) noxygaem
dg>dg,—dg,

-1

X =

x>
K=—o0
k#0

(16)

(17)

d02’

/At

d2 =
Y J.
-/ At

s@)
G(a))
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/At

1 S(w)
d2 =— _
o ﬁ_”-[AtG(a))|H(a))|
2
ngoo (a)+—kj ( A—k)d
k#0
/At
1 S
dé:— J. —| ( )|
TG @)
2
2
Xk_Z; (w+—ij(a)+A—tkj do.
k#0

OTnuure OTHOIICHWH CUTHAJI/TIIYM Ha BBIXOJE
YCTPONCTBA ONTUMAIBLHON JUCKPETHOH 00padoT-
KM ¥ aHaJOroBOr0 COIVIaCOBaHHOTrO (puibTpa xa-
PaKTepU3yeTCs PHEPTeTUICCKUM IIPOUTPHIIIEM

Yo=hg/dg, (18)

1
J |S(a))|2 dw nma aHaIOroBOTO
o7

¢uUIETpa HWKHUX YacTOT C NMPSMOYTOJBHOH aM-
TUTUTYJHO-4YAaCTOTHOW XapaKTEepPUCTUKOW M  IMO-
Jocoii mponyckauus | 7/ At|; Ny — criekTpaibHas
TUIOTHOCTH O€JI0TO IITyMa.

Jnst Toro 94To0BI BOCHOIB30BATHCSI COOTHOIIIE-
HueM (18) ass OLEHKH 3HEPreTHMYECKHUX MOTeph
KBa3UONTUMAJIBHOW CHUCTEMBI 110 OTHOIIEHHUIO K
ONTUMAJIbHOM, HEOOXOAMMO KOHKPETU3UPOBATH
PsLI XapaKTEPUCTUK CUCTEMBL. B uacTHOCTH, OMIpe-
JenM BemuanHy 1otepb (18) s cucremsl, co-
Jepkamel aHaJoroBelii  ¢unsTp barrepBopra
[13], yacToTHas XapakTepHCTHKa KOTOPOTO afl-
NpOoKcUMUpYeTcs pyHKuueH Buaa

w|<27Fy,

rue hgz N

H(w) =
@ (27Fy /e))",

m>1, (19)

rae Fy;— BepXHAA 4acToTa MPOITyCKaHus (puibsTpa.
OTHOCHUTENBHO CIIEKTpa CUTHAJIa BBEAEM Clle-
Iyrouee orpaHI/IquHe:

IS(@)|<s—, |w|>27F;, (20)

|a)
rie B — HeKkoTopas KOHCTaHTa; Fg —
CTOTa CIIEKTpa CUTHaJIa.
CurHanbel co CHEKTpajbHOW (YHKIHEH BHIA
(20) xapaxTepHbl, HapUMep, AJsl IPOLECCOB JIbI-
XaHUsA U cepaneonenus [14, 15].
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BEpXHSIA Ya-

PaccmoTpum o6macTs 3HadeHHH At, onpenesie-

MYIO YCIIOBUSIMU
7w/ At>2rkg,

21)
7w/ At>2xFy.

Crenyer OTMETUTh, YTO Ha TPAKTHKE IOPs-
JOK (GUIbTpa m HE MPEBOCXOAWT 1, T. €. m < n.
Ilepenumem cootHomenue (18) ¢ yuerom (17)

1

2 'h2_ A2 /n2_ A2 p2’
IIpoananu3upyeM KOMIIOHEHTHI,
3HaMeHaTesb BeIpakeHus (22):

Yo s (22)

BXOJIINE B

dgo/hg>1-(2FsAt) >/ (2n-1); (23)
2
dg;/hg<———QF;A)™ "1 x
o1/ N m+n—1( HAL)
X ((Fs / FH)n_l +(Fs / FH)zn_l)S (24)
d2,/hZ<(2F, AD)* ™! x
2n -1
x(1+(Fs /R )" )[@m=1)(Fs / Fiy )] (25)
oncrasmss (23)—(25) B (22), nony4yaem
2n-1
7o 2n-1
2(2F, At)™! -
_%(H(FS/FH )'(Fs/Fy) -
(2F, At)>™! 2n
- 1+(Fs / F .

Ha puc. 1 u 2 nokazaHbsl KpuBbIE MOTEPb, pac-
CUMTAHHBIE B COOTBETCTBHH C (26) mpu pas3iny-

0,01 0,02 0,03 0,04 0,05 2FyAt

Puc. 1. KpuBbie 2HEpreTHUECKUX MOTEPh KBa3HONTHMAIEHON
CHCTEMBI 110 OTHOIIEHHIO K ONTHMAIILHOH TIpH m > 1
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% nb
16 L

10 +

02 04 06 08

1,0 12 14 1,62F,At

Puc. 2. KpuBble SJHEPreTHUECKUX MTOTEPh KBA3UONITUMAIILHOM
CUCTEMBI [10 OTHOUICHHUIO K OIITUMAJILHOM NPU m = n

HBIX COOTHOIICHHSX MapaMeTPOB CUTHAJIOB U Xa-
PaKTEPUCTHUKAX CUCTEMBI 00pa0OTKH.

B uactHocTH, kpuBas I Ha puc. 1 momydeHa
npu oTHowmeHuu Fg/ Fy, paBaoMm 1,4, kpusas 2 —
npu 1,3, kpusas 3 — npu 1,2, kpusas 4 — npu 1,1,
kpuBas 5 npu — 1,0 cOOTBETCTBEHHO. ANPUOPHO
T10JIaranoch, YTO MOPSAOK (PUIBTpa m = 2, a CKO-
pOCTh yObIBaHUS YaCTOTHBIX KOMIIOHEHT CIIEKTpa
curHaia B (20) n = 6. Ha puc. 2 nioka3aHbl Takue
K€ 3aBUCUMOCTH, HO IIPU m = n = 2 U OTHOIIE-
Huu Fg/ Fy, pasaom 1,1 nna xpusoit 7, 1,0 ans
kpuBoit 2, 0,9 nns xpusoit 3 u 0,8 st KpuBoi 4
COOTBETCTBEHHO.

BoiBonsl. Kak cnegyer u3 3aBucumocteii puc. 1
U 2, BEIMYUHA DHEPTEeTUYCCKUX MOTEPh CYIIECT-

BUBJIAOI PAOMYECKHIA CIIMCOK

BEHHO 3aBUCHT OT IapaMeTPOB BXOAHOTO (PHIIBT-
pa. Tak, npu Fg < Fy 1 BBICOKOM IOpsiiKe (HUIIBT-
pa m =6 npuOMKEeHWEe IIUTEIHLHOCTH HWHTEp-
Basia AMCKpeTusanuu Af x BenwuuHe 1/2F; npu-
BOAMUT K PE3KOMY YBEIUYEHUIO IHEPreTHUECKOIO
MIPOUTPHIIIA KBA3UONTUMAIBHON CHCTEMBI MO OT-
HOIIIEHUIO K omTUManbHOU. [[ns pumsTpoB HH3-
KOTO mopsiaka M <3 wmHTepBa) Af, BRIOPAaHHBIN C
3aracoM Mo OTHOIIEHHIO K BemuuuHe 1/2Fy, T. e.
At < (0,6...0,7)/2F;, obecrieunBaeT BIIOJHE MPH-
eMJIEeMBbIE TIOTepHU NMPH 00pabOTKE CUTHAIIOB KBa3H-
ONTUMAJIBHON CUCTEMOM.

Od4eBHIHO, YTO TIpH (PUKCHPOBAHHBIX 3HAYE-
HUSAX BEJIMYUH At U Fj; dHEepreTnyeckue norepu
B OTHOIICHUH CHUTHAJ/IIYM BO3PAcTalOT C yBEJH-
YEHUEM 4acTOThl Fg. IIpu HAIMYUU TEXHUYECKHUX
BO3MOYKHOCTEH 3TH MOTEPU MOKHO CKOMIIEHCHPO-
BaTh YMCHBIICHHEM WHTEpBaNIa JAMCKPETU3AIUH.
B xonewHom mtore mpu 00paboTke WHMOpPMAITH-
OHHBIX BXOIHBIX CHTHAJIOB B JUCKPETHOM BHJIE
HE0OXOAMMO, HECMOTPSI Ha HaJM4YWe CTIIa)KUBAIO-
miero (QUiIbTpa, OTPaHUYUBAIOLIETO MOJOCY Yac-
TOT aHaJIOTOBOTO BXOJHOTO CHUTHANa, YYUTHIBATH
TaK K€ U 3HAYEHHE IOJOCHl YaCTOT CHUTHaja N0
(unpTpa Mpu BEIOOPE MHTEPBAJa TUCKPETH3AIHH.
Odusnueckoe 00BICHEHHE dTOMY MOKHO HaWTH B
a¢dexre YaCTUIHON JSKOPPEIISLIUN OTCYCTOB, BbI-
3BaHHOH BIUsiHUEM QuibTpa. [Ipu 3apanee n3Bect-
HBIX BeMU4uHax Fg, Fy, m U n MOXKHO IyTEM BbI-
Oopa wHTepBasia Af MUHUMU3UPOBATh MOTEPU B
OTHOIIIEHUH CUTHAJI/TITYM.
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FEATURES OF QUASI-OPTIMAL DISCRETE SIGNAL PROCESSING

Subject and Purpose. The research subject is a digital processing system of radar signals. The system consists of an input filter,
an analog-to-digital converter and a processor that implements an algorithm of information signal detection in accordance with
some previously given criterion. The aim of the work is the loss estimation in the signal-to-noise ratio on a change-over from
the optimal signal processing to the quasi-optimal technique, the spectral characteristics of signals and the interference being
considered.

Methods and Methodology. Analysis is performed for the spectral functions of useful signals and noise figures combined
with the error calculation results concerning these functions approximations using lattice functions with real sample durations.
It is shown that the approximation errors of the useful signal spectrum and the noise spectrum at the smoothing filter output
exert different effects on the signal processing result. In order to build up the signal and reduce the noise level in real time, it is
proposed to minimize losses in the signal-to-noise ratio as applied to the quasi-optimal signal processing by fitting the frequency,
the duration of lattice function samples and the width of the filter frequency response.

Results. Analytical relations have been obtained for loss estimation in the signal-to-noise ratio in the case of quasi-optimal
signal processing compared to the optimal one. It is shown that at the cutoff frequencies, some additional loss reduction can be
obtained by varying the sampling duration.

Conclusion. The discrete quasi-optimal signal processing at fixed sample durations and in certain frequency bands of the
matching filters can give significant signal-to-noise losses. To reduce these losses, a compromise has to be reached between the
operation speed of the processing system, the approximation accuracy of the spectral characteristics of signals and noise figures,
and the matching filter passband.

Key words: sampling, discrete processing, spectral function, sampling frequency, lattice function, algorithm, criterion, white noise.
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Ocobennocmu K6asuoOnmMuMAanbHOU OUCKpemHol 00pabomKy CUSHATI08

O.B. Cumnix

IPE im. O.4. YeukoBa HAH VYkpainu
12, Byn. Akan. [Ipockypu, Xapkis, 61085, Ykpaina

OCOBJIMBOCTI KBA3IOIITUMAJIBHOI'O IMCKPETHOI'O OBPOBJIEHHS CUT'HAJIIB

[peamer i meta podoru. [IpeameTom nocmikeHHS € cucTeMa MU(POBOro OOPOOICHHS CUTHANIB pagapa, sKa CKIaIaeThes
3 BXIAHOTO (iIBTpa, aHAJIOTO-IU(PPOBOTO MEPETBOPIOBAYA 1 MpoIlecopa, M0 Peali3ye alropuTM BHABICHHS iH(OPMAIiifHOTO
CUTHAITy BIIOBIZTHO 10 IESIKOTO HAMEpeA 3aJaHOr0 KpUTepito. MeToro poOOTH € OLiHKA BTPAT y BiJHOIICHHI CUTHAII/IIYM MIPH
Mepexoi BiJ ONTUMAIBHOTO 10 KBa3iONTUMAJIBHOTO OOPOOICHHS CUTHAIB 3 ypaxXyBaHHAM X CIIEKTPAIIbHIX XapaKTEPHCTHK.

MeTtoau i MeTogoJi0risi poOOTH 3aCHOBaHI Ha aHAJi3i CHEKTPATbHUX (YHKIIH KOPHCHUX CHTHAJIB 1 3aBajl, a TAKOXK OOYHC-
JICHHI MTOMHWJIOK IX ampOKCHMAIii 32 JOMOMOIOI IPaT4acTUX (YHKUIN MpPU peadbHUX TPHUBAIOCTAX BHOOpOK. [lokazaHo, 1o
MTOMWJIKK alpOKCHUMallii CIeKTpa KOPUCHOTO CUTHANY 1 CHEKTpa IIyMy Ha BHXOIl 3IMIa/KyBalbHOTO (DiIBTpa MAroTh Pi3HHN
BIUIMB Ha pe3yNbTaT 00poOKH curHaiy. /Iyisi HAKONMMYECHHS CUTHAITY 1 3HIO)KEHHS PiBHS 3aBajl Y peaJbHOMY MacuiTadi yacy 3a-
MIPOTIOHOBAHO MIISIXOM BHOOPY YacTOTH, TPHBAIOCTI BIATIKIB IpaTyacToi GpyHKILI 1 ITMPUHHA YaCTOTHOI XapaKTEPUCTHKH (PisbTpa
MiHIMi3yBaTd BTPaTH y BiAHOMIECHHI CUTHAJ/IITYM MPH KBa3iONTHMAIbHOMY 0OpOOJICHHI CHUTHAIIB.

Pe3yasTaTn podoTn. OTpUMaHO aHATITHYHI CITIBBIAHOLICHHS JJISI OLIIHOK BTPAT Y CIIBBIJHOIICHHI CUTHAJ/IIYM NPH KBas3i-
ONTUMAJILHOMY O0OpOOJICHHI CUTHAIB BiTHOCHO ONTUMAaNbHOTO. [l0Ka3aHo, 10 MpH IPAaHUYHUX YaCTOTAaX JOAATKOBE 3HMKCHHS
BTPaT MOXKHA OTPUMATH IIISIXOM 3MiHH TPUBAJIOCTI BUOIPKH.

BucHoBku. [luckpeTHe KBa3ionTUMalbHEe OOPOOJICHHS CHTHATIB MPH (iKCOBAHUX TPUBAIOCTSAX BHOOPOK i CMyrax 4acTOT
Y3TOKYBaIbHUX (LIBTPIB MOXKE NPU3BOAUTH IO 3HAYHUX BTPAT Y BiAHOUICHH] CUTHA/IIyM. J{J1s1 SMEHIIICHHS BTPAT HEOOX1THO
3HAXOAUTH KOMIIPOMIC Mi>K BUMOTaMH IIIO/I0 IIBUIKO/IT CHCTEMH 0OpOOICHHS, TOYHOCTI allpOKCHMAIii CIIEKTPpaIbHUX XapaKTe-
PHUCTHK CHT'HAJIB 1 3aBaJl Ta MIUPHUHOIO CMYTH MPOIYCKaHHS Y3rOKYBaJIbHOTO (BiIbTpa.

Knrwuosi cnosa: subipxa, ouckpemue oOpoONeHH CUSHANIG, CNEKMPAlbHA QYHKYIA, yacmoma Ouckpemusayii, pamuacma
Qynryia, aneopumm, Kpumepitl, Oinull wym.

ISSN 1028-821X. Paodioghis. ma enexmpon. 2019. T. 24, Ne 4 69



