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PedepaT: paccmartpmBaeTcsi BO3MOXHbI BapuvaHT ObICTPOM KOOOBOM CWUHXPOHM3aLMM B
cucTeMax CBSA3M C MHOFOCTaHLIMOHHBIM JOCTYMNOM.

CoBpeMeHHbIE CUCTEMbI CBSAA3M C  MHOrFOCTaHUMOHHbIM goctynom (CCM[) wcnonb3yloT ans
CYHXpOHM3auun 1 obecnevyeHnss KoHMUAEHUMANbLHOCTM NepeaaBaemMon MHdopMauum ncegocnyyanHbie
curHanbl  (MCC), cdopMupoBaHHble Ha KOAOBLIX MOCMEAOBATENBHOCTAX Pa3fMYHOM  CTPYKTYPHOWN
cnoxHoctn. Lnpokoe pacnpoctpaHeHne pgnsa  dopmupoanna [MCC  nonyuunu  nceegocnyyanmHble
nocrnegoBaTeNbHOCTY U3 Kracca NMHENHbIX PEKYPPEHTHbIX NOCNeAoBaTeNbHOCTEN MakcumarnbeHOro nepmoga

[1].

KogoBoe pasgeneHue KkaHanoB CBSA3W Hapsgy C  SBHbIMW - MPEMMyLLEecTBamMu  Bbl3biBaeT
HeobXxoOUMOCTb pelleHus 3ajaudn, CBsi3aHHOW C obecnedeHveM ObICTPOM KOAOBOW CUHXPOHMU3aUUW B
cucteme cBa3n. Bpemsi KogoBon CUHXpoHM3aLmK, T.e. Bpemsa noucka MNCC, aBnseTca ogHUM 13 BaKHENLLINX
napameTpoB CUCTEMbI CBSI3U C KOAOBbIM pasgeneHveM kaHanoB. [MonbITKM YMEHbLUEeHUS BpeMeHU nomcka
MCC B 6GonblWKWHCTBE CNyvyaeB NpPMBOAAT K MOCTPOEHMKO MHOrOKaHambHbIX YCTPOWCTB, TpebyoLwmx
3HaAYUTENbHBIX TEXHUYECKMX PECYPCOB Ha MX peanu3auuio [2]. Ycnexu B obnactu MUKPOSNEKTPOHMKM
MO3BOMSAIOT NULLb YACTUYHO MPEOAONeTb TPYAHOCTU peanu3aumm MHOroKaHanbHbIX YCTPONCTB U TEM CaMbIM
COKpaTUTb BPEMSI KOOOBOW CUHXPOHU3aumn nckomoro NCC ¢ npremHbIM YCTPOACTBOM.

TpeboBaHusA K YCTPOWCTBAM CUHXPOHM3aLUW BO MHOIOM oOnpedensitoTcd 06nacTblo NpUMEHeHus
CUCTEMbI CBSI3M U AOIDKHBbI (DOPMYNMPOBaTbCA MCXOAs U3 Havxyduwero cnyyas. B peanbHbix ycrioBusix Ha
Bxoge npuemHuka aboHeHTckon cTtaHuum (AC) CCM[ oagHOBPEMEHHO MPUCYTCTBYET HECKOMbKO
koHkypupytowmux MNCC, npuHagnexawmx O4HOMY Kraccy, TO eCTb CHOPMMPOBAHHbLIX Ha OOHOW U TOW Xe
MCr1, unknuyeckn casuHyTon OTHOoCUTENbHO 6asoson. AC u3 cosokynHoctu MNMNCC Ha Bxoae Bbibupaet MNCC
C Haumbonblen amnnuTyaon. AHanorMyHbiM CBOWCTBOM ob6rnagaeTr YCTPOMCTBO ObICTPOro Moucka,
CUHTEe3npoBaHHoe B paboTtax [3,4].

B ocHoBy paboTbl ycTponctBa BbICTPOro novcka nonoXeHbl YypaBHEHUSA HENMHENHoOW unbTpauumn
anckpetHoro napametpa [ICC (dasa, 4yactota M gp.), NOCrNefoBaTeNbHOCTb 3HAYEHUM KOTOPOro
annpoKCMMMUPYETCS CIOXHOW Lenbto MapkoBa C ABYMSI COCTOSHMSIMU. Tak Kak m-3HayHasi kKomBuHauus

SBMNAETCA HaMMEHbLUEN 4YacTblo pekyppeHTHow MCIM nepuopa L =2" —1, onpegensioweit ee BUA W
3afepxKy, To 3agava obHapyxeHust NICC n mnamepeHus ero 3agepXkm MOXeT ObiTb CBefeHa K 3ajadve
oGHapyxeHusi 1 pacno3HaBaHust m-3HadHon kombuHauum MNCI nckomoro MNMCC.

B [3] nonyyeHa cuctemMa HENUHEWHbIX YpaBHEHUA UNbTPaALMKU M-3HAYHbLIX KOMOMHaUUR
anckpeTtHoro napametpa LUMC:
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3MeMeHTbl MaTpULLbl BEPOSITHOCTU Nepexoa M3 OOHOro COCTOsIHMA AuckpeTHoro napametpa MNCC B gpyroe
3a oguH TakT paboTbl cuctembl; H — nopor obHapyxeHus;
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YcTporctBo ObicTporo noucka GuHapHbix MNCC, mogenupytowiee anroput™m (1) npeactaBneHo Ha
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YCTPOMNCTBO COCTOUT U3 CUHXPOHHOro aetekropa (), dunetpa (CP), cormacoBaHHOro ¢ CUrHanoMm
opHoro cumBona [NCl1, HenuHenHoro dunbTpa (HP), Bkntovatowwero B cebsa cymmartop (Z), NMMHUI0 3a4epXKKu
Ha TakT, kBaHToBatenb (KB), peructp casura (PrC) m-3HayHOM KOMOMHALMW CUMBOSIOB M PEerncTp ans

XpaHeHUs ycpeaHEeHHOro 3HavYeHnst <|uk|> , Brioka bopMMpPOBaHUSA OLIEHKWN 3HAKa Sign((ﬁk) (BPO3), 6rnoka

BbIYMCMEHNS HENMUHENHON yHKUNU Z(&;{,T[y) (BBH®), pewatowiero yctpornctea (PY), onpegensioLiero

3agepxky npuHumaemoro MNMCC n reHepaTopa TakToBbIX MnynbcoB (I'TU).

MccnegoBaHnst NomMexoycToMdMBOCTM ycTponcTBa GbicTporo noucka [MCC nokasanu, 4TO npu
Hanmumm Ha Bxoge [1Y Heckonbkunx koHkypupytowwmx NMCC KogoBas CMHXPOHW3aUUSA yYCTaHaBNMBAETCS C TEM
MCC, koTopbIi UMeeT HanbonbLUy0 aMNNNTYay.

Ha puc. 2a 1 26 npencraBneHbl rpadukM 3aBUCUMOCTM BEPOSTHOCTEN pacno3HaBaHWUs m-3HAYHbIX
(m =10) kombuHauW cMMBOMOB ABOMYHOI pekyppeHTHol MNCI, Ha ocHoBe KOTOpOI cdopMupoBaHsbl ®M
MCC peinicTBylolWME Ha BXxoae YCTPOMCTBa ObicTporo noucka (puc.1), oT BpeMeHu paboTbl CUCTEMbI B TaKTax
(k). Puc.2a cooTtBeTCTBYET Cny4ato, Koraa Ha BXO4e yCTponcTBa OGbicTporo noucka npucyrcteyet oauH MNCC

n koHkypupytowux NCC HeT, oTHowweHWe curHan/wym B anemeHTte NCC paBHO pf =0 ab no moLHOCTK.

BepoaTHOCTM pacno3HaBaHWs mM-3HaYHbIX kKOMOWHauun cumeosioB Toro xe MNCC npu Hannyuu Ha
Bxoge MY yeTtbipex koHkypupyowmx NMCC MeHbLUEN MHTEHCMBHOCTHU (pz =-2, -4, -6 n -8 gb) npencraeneHbl
Ha puc.26. Tam >xe npuBedeHbl KpMBble pacrno3HaBaHUSA m-3HadHbIX komOGuHauum cumsonoB [CI1 gByx
koHKypupytowwmx MCC npu anpropHoO 3afaHHOV BEPOSATHOCTU Nepexoaa p,, = 0.95.

AHanus mnosyYeHHbIX pe3ynbTaToB (pUc.2) MOKasbiBaeT BO3MOXHOCTb BXOXAEHUS B KOLOBbIV
CUHXPOHM3M C Hauboriee MOLLHBIM U3 MPUCYTCTBYHOLMX Ha BXoAe ycTpoicTea noucka MNCC Ha uHTepBane

— 10 —
NCCMeaoBaHna 3HaunTenbHo MeHbwem nepuoga MCM curvana L =2 —1=1023. doctouHctsom
NpeanoXeHHOro MeToa SABIAETCA HU3KNE TEXHUYECKUE 3aTpaThl Ha peanusaLmio ycTpoiicTea novcka MCC.
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METHOD OF CODE SYNCHRONIZATION IN DIGITAL SYSTEMS OF COMMUNICATION WITH A
MULTIPLE-ACCESS
Prozorov D., Medvedeva E.
Vyatka State University
36 Moscow str., Kirov, 610000, Russia, E-mail: res@riac.ru

In communications systems with a multiple-access the pseudo-random signals formed on recurrent
pseudo-random sequences are widely applied. In such systems the subscriber station receives
simultaneously some competitive signals and selects from them a signal with the greatest amplitude. Similar
property has the synthesized device of fast searching.

The equations of a non-linear filtration of discrete parameter of a pseudo-random signal, sequence of
values which one can be submitted by a compound Markov-sequence with two condition:

=L @S @, £+ 2, (€7 )< 1 (1)

v (k+1)

where Uga) = =In E— the logarithm of the ration of posterior probabilities of conditions of

q(k+1)

discrete parameter of a signal; |_fk+l (CD1 )—fk+1 (CDq )J — difference of logs of likelyhood functions of condition

of discrete parameter of a signal; #, = Sign(fﬁk )<|uk|>— estimation u,,,; T, (l',j = 1,2) — members of a
transpose of a matrix of transient probabilities of discrete parameter of a signal; H — detection threshold;
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The probabilities of identification of a pseudo-random signal at a signal-to-noise ratio 0 dB and
availability on an input receiving device four competitive signals of smaller power (-2, -4, -6 and -8 dB) are
submitted in figure 1. The schedules of identification of a two competitive pseudo-random signal there are

submitted at is a priori of a given transition probability p, =0.95.
The analysis of the obtained outcomes demonstrates a capability of signing on a code synchronism
with most potent of present on an input of a searcher of pseudo-random signals on an interval of research

considerably of smaller of a season of a signal. Advantage of an offered method is also low technical costs
of implementation of a searching device.
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Figure 1.




