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MccnegoBaHbl MeToabl  yBenuMyeHWst 3pdeKkTMBHOCTM paboTbl LMGPOBbLIX CUCTEM CBS3U C
MHOIOCTaHUMOHHbIM AOCTYNOM U YacToTHbIM pa3geneHmemM (MOYP) ¢ HennHelHbIM peTpaHcnaTopom (PTP).
[MponsBeneH aHanu3 N3BeCTHbIX METOA0B yBeNuueHus ahpekTMBHOCTU cuctem cesasu ¢ MOYP:

— onTumManbHas 3arpyska ctsona PTP (agantvBHas kommyTaums KaHarnos);

— onTUManbHbIN pexnm pabotel PTP 1 HepaBHOMepHas paccTaHOBKa 4acToT;

— NHeapu3auns aMnNIMTYaHbIX XapakTePUCTUK U KOMMNEHCALUMa aMnnmMTyaHO-(a30BOM KOHBEPCUU.

B kayecTtBe kpuTepusi nosbilieHUs adpekTnBHocTM cuctem ceasm ¢ MOYP paccmatpusaetcs
KOMNMYecTBO KaHarnoB CBSA3W, HA KOTOPOEe YBENU4MBaeTCH NponyckHas cnocobHOCTb oaHoro cteona PTP, npu
COXpPaHeHUN 3a4aHHOr0 OTHOLLEHMS MOLLHOCTU OAHOrO MOJIE3HOrO CUrHana K mowHocTy npogykros UMW Ha
Bbixoae PTP.

Memod onmumanbHoU 3azpy3ku cmeona PTP. B paHHoMm meTtoge 3arpysku ctBona PTP npu
3a[laHHOM MpPOMYCKHOW CMNOCOBHOCTM YyBenuyeHne nomexoyctonumsoctn P /P,., Oocturaetca 3a cuer
CHWXEHMS1 MHTEeHCcUBHOCTM npoayktoB MMW. ObecneunBaeTcs aTO 3@ CHET PaBHOMEPHOW 3arpy3kol CTBOJSIOB
PTP. B wuccnegyembix yCTpPOWCTBax yBENMYEHME MNPOMYCKHOM CrnocobHOCTM obecneumBaeTcs MNyTem
nukBnaaumm n3bbITOMHOCTM MO MOMEXOYCTONYMBOCTU, BO3HUKAKOLLEN MNpU HeOo3arpy>KeHHOCTU Kaxaoro
cteona PTP.

B PTP kaxabli CTBON MOAKMOYAETCS C MOMOLLLI0O KOMMYyTatopa paBHOMEPHOro pacnpeneneHus
KaHanoB, [OOMOMHUTENbHOE KOMWYEeCTBO KaHanoB CBA3W (CUrHamoB) ANs AOMOSHUTENbHbIX MNPUEMHbIX
cTaHumn. Takum obpasom, yBenmunBaeTcs NponyckHas CnoCoBHOCTb Kaxaoro cteona n PTP B uenom. 370
pPaBHOCUITbHO YBENUYEHMNIO NPOMyckHon cnocobHocTtn PTP. B kaxgom ctBone PTP npeaycMoTpeHo, 4To npwm
MYKOBbIX 3HAYEHUSIX BXOOHOW MOLIHOCTU Pgy = P, npoucxogut nepekntoyeHre (nepepacnpegeneHme) 4actu
OOMNONHUTENbHBLIX KAaHAMNoB (CMrHanoB) NMPMEMHbIX CTAaHLUI Ha CoceaHUe Heao3arpyKeHHble cTBonbl PTP.

MemodbI adanmueHol kKoMMymauyuu kaHasrnoe. B meTogax aganTMBHOW KOMMYyTaLMU C Lenbio
YMEHbLLEHMST MOLLHOCTK npoaykTtoB MW B HenuHerHom PTP, yunthiBaeTcsl BNMsHUE HennHenHoctn CBY-
ycunutensa MoOLWHOCTU nepegatyuka. B npegnaraemom PTP, BbIxogHas MOLWHOCTb CpaBHMBaeTCs C
noporosbiM 3HaveHuem mouiHoctn P,. Ecnu Pgu< P, Ha BXOA4 OCHOBHOro nepefatyvka npojorkarT
nocTynatb [AOMOMHUTENbHbIE curHanbel, a ecnu Py, > P, TO 3arpyska PTP npekpallaertcs, u Bce
OOMOMHUTENbHbIE CUrHamnbl MNEpeKnyalTCa M NoJalTCd 4Yepe3 CymMmaTop Ha BXO pe3epBHOro
nepegaryuvka.

YCTaHOBMNEHO, YTO BbIMIPLILL B NPOMYCKHON CNOCOBHOCTU MOMnyyaeTcsa 3a cyeT nepesofa pabouyen
TOYKM (MO BXOAHOM MOLWHOCTU Pys) CBY-younutena molHocTn nepepartynka B 6onee HanpsbkKeHHbI
pexum. Kaxaein ctBon PTP gononHutenbHo 3arpyxatoT 0o BennuuHbl (Po/Puwy) > (Po/Puwn)n. OTO MoxeT
YBENWYNTb NPOMYCKHY cnocobHocTb ctBona PTP go 30 %.

MemodbI HepasHomepHOU paccmaHosku Yyacmom. B cucteme ceasm ¢ MOAYP npu HepaBHOMEpHON
pacCTaHOBKM CUrHAmoB, yry4ylleHue MOMEXOYCTOMYMBOCTW, (yBenuyeHune oTHowenus P /P, Ha Bbixoge
PTP) Ha 6...8 ob gocTturaetcst 3a cYeT MCKITOYEHMST UMW YMEHbLUEHWE MHTEHCMBHOCTU npogyktoB MU B
NMonoce 4YacToT None3HbIX CUrHanoB Ha Bbixoae PTP.

B paccmatpuBaemon cucteme cBasu ¢ MOYP npoucxoaut paclumpeHve nonockl NponycKaHus
kaxgoro cteona PTP. lMoatomy B kaxgom crtBone PTP 4acTtoTbl cuMrHanoB BO3MOXHO pPacronOXuTb
OTHOCUTENbLHO APYr OT Apyra HepaBHOMEPHO Takum obpasom, 4Tobbl npoayktel UMW 3-ro nopsgka He
nonaganu B MOMNOCbI YacTOT MNONe3HbIX CUrHaroB, a OCHOBHasd WX 4acCTb pacnonaranacb 3a npegenammu
nonocekl nponyckaHusa PTP. B coctaB uccnegyemon CUCTEMbl CBS3WM BXOAUT: peTpPaHCnATop, npuemo-
nepegaroLas aHTeHHa, rpebenvaTbii QUbLTP, YNpaBnisieMbiii KOMMYTaTop, NPOrpaMMHOE YCTPOMCTRO.

VccnepoBaHbl Takke gpyrme meTtodbl yBenunyeHust adpdpektuBHocTM cuctem cBsasm ¢ MOYP wu
CTPYKTypHble cxeMbl PTP, B KOTOpbIX BblbupaeTcsi onTumarnbHbid pexum paboTtel CBY  ycunurens
MOLLIHOCTV nepegaTynka U NPpUMEHSIETCH NOMEXOYCTONYMBOE CBEPTOYHOE KOANPOBaHME.

[na KonM4yecTBEHHOM OUEHKN yBenunyeHus adheKkTMBHOCTU cuctem cedasn ¢ MOYP, yyutbiBarowmx
BNUsiHWE HenvHenHocTn PTP, Gbin Mcnonb3oBaH B pacyeTax KBasucTaTUYECKUIA METOA XapaKTepUCTUYECKMX
PYHKLMNA.

YcTaHoBnNeHo, 4YTO Npu 3agaHHon nomexoyctomumBoctn (P/Py,) B cuctemax cCBs3u C aganTUBHOWN
KOMMyTauUuMW KaHanoB MOXHO YBENWYUTb NPONyckHylo crnocobHocTte PTP Ha 20...25 %, a 3a cuet
onTMManbHon 3arpysku cteona PTP Ha nponyckHyto cnocobHOCTb MOXHO yBenuuntb o 30...35 %.

Mpn OAHOBPEMEHHOM MPUMEHEHUN HECKOMbKNMX METOAO0B YBenuyeHuss a(pdeKTMBHOCTM CUCTEM
cBA3n ¢ MOYP, MOXHO yBENUUUTL NPONYCKHYO cnocobHocTs PTP npu 3agaHHOW NOMEXoyCcTOMYMBOCTU A0
40...60 %.
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THE ESTIMATION OF METHODS OF AN INCREASE OF EFFICIENCY OF MULTI-STATION NUMERAL
COMMUNICATION SYSTEMS WITH A NONLINEAR RELAY
Kasymov A.

The questions of an increase of efficiency numeral multi-station communication systems (FDMA)
with a nonlinear relay are explored. The analysis of different methods of increase of efficiency of
communication systems with FDMA is manufactured:

- methods of an optimum load of a trunk (adaptive circuit switching);

- choice of optimum operational mode and nonuniform arrangement of frequencies;

- linearization of amplitude characteristics and compensation of amplitude-phase conversion of relay;

As an increase of efficiency of communication systems with FDMA the number of channels of
communication is considered, by which the channel capacity of one trunk of relay is increased, at saving the
given attitude of power of one useful signal to power of IMD on an exit of relay.

In a method of an optimum load of a trunk of relay at a given channel capacity the increase of a
noise immunity is reached at the expense of lowering intensity of IMD. It is supplied by a uniform load of
trunks of relay. In investigated devices the increase of a channel capacity is supplied by the liquidation of
redundancy on a noise immunity originating at under loading of each trunk of relay.

In methods of adaptive commutation with the purpose of power decrease of IMD they in nonlinear
relay, take into account influence of nonlinearity SHF of a power amplifier of the transmitter of relay. In this
relay, the output power of relay is compared to a threshold value of power. If Pout < Pthreshold, extra signals
go on arrive on an input of the basic transmitter, and if Pout < Pthreshold, the load of relay will be stopped.

The researches are executed with the help by a quasistatic method of characteristic functions. It is
established, that at a given noise immunity at adaptive commutation of channels it is possible to increase a
channel capacity of relay on 20...25 %, and by expense of an optimum load of a trunk of relay on 30...35 %.

In a communication system with FDMA at nonuniform arrangement of signals, improvement of a
noise immunity on an exit of relay on 6...8 dB is reached with the exception or diminution of intensity of IMD
in a frequency band of useful signals on an exit of relay.

At the mixed usage of several methods of increase of efficiency of communication systems with
FDMA, it is possible to increase a channel capacity of relay at a given noise immunity till 40...60 %.




