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Pedpepart: MNpeanoxeH meTtoq 3alimThl OT FAPMOHNUYECKNX NOMEX yCTp0I7ICTB 6bICTpOFO nouncka LIJyMOI'IO,EI,06HbIX
CUrHanoB Ha OCHOBE NPUMEHEHMS LMGPOBOro CriaxueatoLlero puneTpa.

B HacToswee Bpemsi LIMpPOKOE pacnpocTpaHeHue MonydYnnM CUCTeMbl nepefadn MHdopmaumm
(CMH),  wucnonbsytowme  wymonodobHele  curHanbl  (LUMC) Ha  ocHoBe  nceBOOCHyYamHbIX
nocneposartenbHocten (IMCI1). lMpu 9TOM BO3HMKAeT npobrnema ObICTPOro YCTaHOBMEHWUS KOLOBOW
CYHXpOHM3auun B npmemHom yctponctee ([1Y). [encTBeHHbIM pelleHneM SBNsieTcs ucronb3oBanue MY Ha
OCHOBE afanTUBHOIO anroputMa HenvHernHon dunstpaummn LUMNC [1], yTo gokasanu pe3ynbTaThl UCCNeaoBaHUs
1Y B ycnoBusix aencTamsa 6enoro raycCCoBCKOro LWyma.

B peanbHbix CIU kpome cobcTBeHHOrO Wyma Ha Bxoge MY moryT AericTBoBaTh NOMEXMU, pa3nuyHble
Nno XxapakTepy W MOLUHOCTW, Haubonee 3HauuUTENbHOE BIMSIHWE W3 KOTOPbIX OKa3blBalOT MOLUHbIE
rapMoHunyeckue nomexu ().

[Ona noBbiweHns 3(MEEKTUBHOCTU LUMPOKO PaCNpPOCTPAHEHHOrO KOMMEHCALMOHHOIo MeToaa,
ncnonb3yrLero CTpyktypHole otnmums LUMC wn [T, B [2] npennoxeHo pelueHue, 3akr4varoleecs B
npuMeHeHMn UndpoBbIX METOOO0B OueHMBaHuMs napameTpoB mowHon [Tl. HecmoTps Ha cyllecTBeHHoe
CHMxXeHue BnusaHus ' meTog adhdekTMBEH TonbKko Ans 6opbbbl ¢ MowHbIMKM [T1. Takke B cnyvae AencTeus
oonee opgHonm [Tl nnb6o IT1 ¢ nepuogom, OGNM3KMM K ANUTENBLHOCTU anemMeHTapHoro umnynbca [1CI,
CYLLECTBEHHO CHWXKAETCs TOYHOCTb OLEeHMBaHus napameTpos [T1.

Pabota nocesilleHa paspaboTke M uccnenoBaHUio ycTponctBa 6GopbObl ¢ [T1, nossonswowero
npeogoneTb ykasaHHble HepoctaTku. C aToM uenbio npeanaraetca ang sbigenerus M u3 npuHnmaemom
cMecu wucnonb3oBaTtb UudpoBon criaxusawowmn ¢punetp (LUCD) [3,4], ocHOBY KOTOpOro cocTtaBnsieT
CYMMETPUYHBIV TpaHCcBepCcanbHbI ounbTp (pUc.1) C OTKIMKOM Ha BXOL4HOW CUrHan
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CTtpykTypa ycTtponcTtBa nogaenenus [Tl npegctaBneHa Ha puc.1 u cogepxut (ZAO +1) 3f1IeEMEHTOB
namsaTv, MHOroOBXO4O0BOW CymMaTop, 6NoK AeneHus Ha KOHCTaHTy (2A+1), BrOK OLUEHKM YacTOThbl NOMeEXU

ﬁn 1 6ok BblunTaHus oueHkM [T u3 3agepxaHHoro Ha Ay TakToB BXOAHOTO curHana. Beixog ycTpoiicTsa
nogaenenus M nogkntoyeH k MY ObicTporo novcka LUMC [1].
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B cooTBeTcTBUM C ¢hopmynon (4) coctaensiowme Ha Bbixoge LIC® ¢ uactoton =21/ MT
MOMHOCTLIO WNM B 3HAYMTENbLHOM CTENneHW NOAaBNSIOTCS, 4YTO MO3BOMAET COPMYNMpoBaTh YCroBUE
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HauanbHbiM ycriosusiv pabotsl LIC® cootsetcTsyet 3vaveHne M = 3 (®, =21/3T, rpe T -
nepvon criegoBanus anemeHtoB [1CI1). Mo mepe yTouyHeHus 4dacToTbl [T1 B 6GnOKe OLEHKM 4acToTbl
3HadeHne M moxeT uaMeHsTbCA. ECnM anpuopHO M3BECTHA BEpXHSS rpaHuyHas YactoTa ®;, max » TO

3anepxky A MoxHo HaiT u3 yenosna Ay < 10/ @00 T -
Beegem o603HaueHns: M — paspsigHoOcTb permcTtpa onopHon MNCIM nekomoro LUMNC ¢ nepyogom LT

(L=2"-1), pg — OTHOLUEHWE CUTHAM-LYM MO MOLLUHOCTH, jfn — OTHOLUEHME MoMexa-curHam o
MOLLIHOCTH, Y — oTHoweHune nonynepuoaa M k anune LLTMC.

B KkauecTBe Mepbl OLEHKM KadecTBa MNpU MOAENMPOBAHWW YCTPONCTBa BbibpaHa BEPOSTHOCTb
pacrosHaBaHNst UICXOAHOI M-3Ha4HON kOAOBOW komBuHaumm p(m, £,.) .

Ha puc.2 nomeuleHbl rpadomku 3aBUCUMOCTN BEPOSTHOCTM pacno3HaBaHUs p(m,ﬁl-l-) OT 3HadeHus

Y Npyv pasnuuHbix 3HaYeHusX BenuumHbl A . TOHKOWM nuHWei o6o3HadeHa kpueasi Npu pabote MY 6e3 mep

3awmTbl ot [T1.
AHanmMs3 3aBMCMMOCTEN PUC.2 NMOKasbiBaeT, 4To 3deKTMBHOCTL padoTbl LICP 3aBucut oT BbiGOpa

3HayeHnsi A, 0cOGEHHO MNpW Marnbix 3HadYeHusix Y. OYeBMAHO, YTO BbIGOP /A [omKeH ObITb aganTUBHBIM
B OTHOLLEeHMM nepuoga IT1.
Ha puc.3 nokasaHa 3aBMCMMOCTb BEPOSATHOCTM pacrno3HaBaHUs p(m,ﬁii) OT MOLLHOCTU Wwyma Ans

jrzn= 0un9 abnpn m=7, Y= 0,25. [yHKTMPHON NHNEN NOKasaHa KpuBasi, COOTBETCTBYIOLLASA OTCYTCTBUIO
newncteus 1.
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AHanms rpacmkoB nokasbiBaeT, 4To paborta LICO cnabo 3aBucaTt ot mowHocTH Tl n MHTEHCUMBHOCTY
wyma. lMotepu nocne komneHcauuun [Tl He npeBbiwatoT ogHoro ab, To ecTb mMcnonb3oBaHue LICO paer
3HaAYNTENbHbIN BbIMIPbLILW B OTHOLLEHMM NOMEXa-CUrHar.

Ha puc.4 nokasaHa 3aBUCMMOCTb BEPOSTHOCTU pacrno3HaBaHus p(m,ﬁii) OT MHTeHcuBHocTM T npu

m=17, pg =0 aB, 7=0,25. OtmeTum, 4ytOo NpuMeHeHne LICP adhdeKTUBHO, HaunHas ¢ jfn= -8 ob n cnabo

3aBUCUT OT MoLLHocTuM T1.

MopenupoBaHve noaTBEpPAMO BbICOKY0 adpekTBHOCTL agantusHoro LIC® B ycnoBusx AencTBus
Ha Bxofe Heckonbkunx M1 pasnMyHOM MOLLHOCTM U YacToTbl. Kpome TOro ycTporMcTBO CNOCOBHO NoaaBnsiTh
BHOBb nosiBnawowmecs [Tl 6e3 npegBapuTenbHOro MCCnegoBaHMs MOMEXOBOW OOGCTaHOBKM, U3MEPEHUS U
HaKOMJIEHUSI CTaTUCTUYECKUX AaHHbIX O [T1.

B paccmotpeHHomM LIC® OCHOBHble y3rioM, OnNpeaenswowuM annapaTypHble 3aTpatbl WU
obicTponencteue, sinsietca FIR dwunbTp. [Ona peanusaumm ycTponcTBa ¢ ncnonb3oBaHnem PLD cemencts
FLEX6000 mnm SPARTAN npu npoussogutensHoctn 80 MSPS notpebyetca 960 LEs, 3 koTtopbix 600
FNIOTMYECKMX 3NIEMEHTOB HEOOXoOAMMO Ans MOCTpoeHMst BocbMupaspsgHoro FIR dumnbTpa wecTHaguatoro
nopsigka. lMoBbICUTL MPOU3BOAMTENBHOCTL YCTPOMCTBA B TPWU pasa Mpu CHWKEHUM YUCra NOrM4ecKmx
3NeMeHTOB B Ba pa3a no3BonseT ucnons3osaHue PLD cemenctsa Mercury.
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The communication systems using pseudonoise signals (PNS) are subject to action of harmonical
interference (HI). In [1] the compensation method of struggle against powerful Hl is offered. This method is
based on digital estimation parameters of HI. Because of decreasing accuracy of a parameter estimation Hl
with operating several HI the efficiency of a method is descended. It is fair even at small intensity of
interferences.

To overcome lacks it is offered for distinction HI from a received mixture to use a digital smoothing
filter (DSF) [2,3]. The main unit of DSF is the FIR filter (fig. 1).

Criterion of quality is the probability of recognition of an initial m-character code pattern p(m,ﬁii) .
In a fig. 2 the relation of probability of recognition p(m,ﬁl-l-) from power Hl is shown (m =7, pg =0dB;

Y= 0,25; where m - register capacity required PNS, pi - the signal-to-noise ratio, ]51 - the interference-
to-signal ratio, Y - the half-cycle of HI to length of PNS ratio).

The analysis of results of modelling has shown, that the device effectively works in a wide range

intensity of HI and noise. Characteristics substantially depend on a choice of value A, especially at small
values of Y. At action of several HI various power and frequency overall performance of the digital

smoothing filter is reduced unsignificantly. Losses after compensation of HI do not exceed 1-3 dB.

in p(m,g,) m=17,p; =0dB,y=0,25
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Fig.1. Fig.2.
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