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Mpu npoekTMpoBaHWM pPagMOCpPencTB U UX  TECTUPOBaHMM  BO3HWKaeT noTpebHOCTb B
MCNONb30BaHWM YCTPOWUCTB MMUTALUM paamokaHanoB. Takue yCTpoWcTBa [AOMKHbl obecneunBatb B
peansHOM BpeMeHN MOLENMPOBaHME UCKaXEHUN curHanos B BY pagnonuHusax B COOTBETCTBUN UMEIOLLIM
MeCTO B pajuokaHanax (yCTaHOBMEHHbIM) nepevyHeM 3(eKToB M TUMNOB WCKaXeHWW, a Takke B
COOTBETCTBMM C MNEepeyHeM MapaMeTpoB, ONUCLIBAKOLIMX 9TU dABMeHus. HaubonbLuyld CrOXHOCTb
npeacraBnseT MoAenMpoBaHNE KaHanoB C MHOIOMyYeBbIM PacrnpOCTPaHEHNEM CUrHamoB, B TOM 4YuCriE U
KaHarnoB AeKkaMeTpoBOM (KOPOTKOBOSTHOBOWN) pagMOCBSA3N.

B LleHTpe uucpoBonn ob6bpabotkm curHanoB CaHkT—IleTepbyprckoro "ocynapcTBEHHOrO
yHMBEpcUTETa TenekoMMyHukaumin uMm. M.A. BoHu-BbpyeBnya paspaboTaHbl MMUTATOPbl (CUMYNSATOPOB)
KaHarnoB 0eKaMeTPOBOW paaMOCBSA3N, BhINMOSIHEHHbIE B COOTBETCTBMM C pekoMeHpaumsamu goknagos [1-3].
MepBas pa3paboTka BbinonHeHa Ha LINMOC TMS320C31, BTopas - Ha TMS320C6711.

Mmutatop Ha TMS 320C31 BbLINONHEH B BMAE OTAENbHOro npumbopa Ha nnare cobCTBEHHON
paspabotkn. OH UMeeT aHanoroBble BXOA W BbIXOA AN UMUTMPYEMOro KaHana, a Takke nopT ynpasneHus
(CMHXPOHHbBIN NocnegoBaTtenbHbI NOpT RS 232), cnyxalmi Ansg yCTaHOBKN pexmnmos paboTbl umutaTtopa.
Wmutatop Ha TMS 320C6711 BbiNnONHEH Ha oTnagoyHom moayne dupmbl Texas Instrument
TMS320S6711 DSK. [ns aHanoroBoro BXxO4a W BbIXOA4a WMUTUPYEMOro KaHana WCnonb3ylTcs
umerowmecs ayamokaHarnbl, ynpaBneHme pexmmamu paboTbl OCyLLIEeCTBASeTCA Yepe3 napannenbHbIn nopT
LPT. B obenx npubopax ynpaeneHue, Bu3yanusaumsi 1 UsSMepeHus BbIMoSHATCA ¢ noMowpbio PC. Cxema
MOAKIIOYEHMS MUTaTopa A1 TECTUPOBaHUS UNK OTragkM mogema npveegeHa Ha puc. 1.

B kadecTBe aHanmsaTopa AMCKPETHOrO KaHama Mcnosnb3yeTcs crneuuanbHbii npubdop nnn 3BM ¢
NPOrpaMMHbIM MPOOYKTOM, peanusylolmmM cneayowme yHKUmm:

- reHepaumio rnceegocnyyanHon nocnegoBartensHocTu (MCIT),

- nepepgadyy B UCMNOMb3yeMbl AN NOAKNIOYEHUA Mogema nopT,

- NPUeM U CUHXPOHM3ALIMIO NPUHSATON OT MOJeMa NOCneaoBaTENbLHOCTH,

- CpaBHeHVe nepefaHHbIX U NPUHATBIX BUT AN BblYMCNeHNs KoadurumeHTa owmnbkm
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Puc. 1: Cxema nogknto4yeHus MMUTaTopa and TeCTupoBaHnAa UM oTnaakm Mmogema

Umutatopbl nmeloT nporpammHyio  oboroudky, obecneuvBarollylo nonb3oBaTento  yAoOHbIN
uHTepdenc Ansa ynpaeneHus pexumamu paboTel umutaTopa. MmMuTtatop MOXeT peanu3oBbiBaTb
cnepywowme apdekTbl U SABMEHUS, MMEKLWMe MeCTo B cucTeMe (KaHane) pagvocBsis3u AeKameTpOBOro
AvnanasoHa:

-~ OrpaHuYeHue Nomnockl CNekTpa CMrHana 3a cyeT nepefarLmx U NPpUEMHbIX (UbTPOB pagnoCTaHLUni;

-  parneeBCKME 3aMupaHus MO MPUYMHE MHOMOMy4eBOrO PacnpoCTpaHEHUs PaguoBONH B MOHOCdepe,
(oaHa 3eMHas BornHa nntoc 4o 3 MOHOCEPHBbIX BOMH),

- aAAMTMBHBIN 6enbif rayCCOBCKUM LLYM,

- WHTEepdEepupyloLLyl0  HEMNpepbIBHYD  FAPMOHMYECKYD  MOMEXy,  KayaloLuytocs no cnektpy
nepegaBsaemoro curHana,

—  eCTeCTBEHHbIN N UCKYCCTBEHHbIN aAaUTUBHbBIA UMMYIbCHBIN LLYM.

- 9deKT NOCTOSHHOrO CABUra YacToThbl, KOTOPbIV BO3HUKAET NpU pacnpocTpaHEHUN PaanoBOIH.

[MepeyeHb napamMeTpoB, onpedenswlmx pexumbl paboTbl MmMuTatopa npuBegeH B Tabn. 1.
CTpykTypa nmmrtatopa CucTeMbl paaMoCBs3n NpuBegeHa Ha puc. 2.

B kadecTBe [OOMOMHUTENbBHBIX CPEACTB U3MEPEHWs U HabnogeHWss MOXeT MCMOoNb30BaTbCs
nporpamma EDSW, paspaboTtku LleHTpa umdposon 06paboTku curHanos.
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Puc. 2: CTpykTypa mmMTaTopa CUCTEMbI PaanOCBA3N

Tabn. 1. [NepevyeHb NapaMeTpoB, ONPeAENALWMX PEXMMbI paboTbl UMUTaATOPa

JvanasoH u
eanHuUbI MAPAMETPbI BY - KAHAJIA
n3MepeHus
0;1 BkntoyeHve (1) — BbiknoyeHne (0) punbTpoB NPUEMHMUKa U
nepegaryuka
0;1 BkntoYeHve (1) — BoikntoyeHue (0) sammupaHui
0;1 BKntoyeHve (1) — BoiknoyeHne (0) YacToTHOro casura
0;1 BkntoYeHve (1) — BolkntoyeHue (0) rayccoBckoro wyma
0;1 BkntoYeHve (1) — BoikntoyeHme (0) MMNyNbCHOro Wwyma
0;1 BkntoveHve (1) — BbikntoyeHme (0) rapmMoOHMYECKON NOMEXH
1-100 4YMCNO 3aMUPAHUIN B MUHYTY
0-3 4ncno HebecHbIX nyven
MC 3agepxka Mexay 3eMHbIM JTy4OM M NepBbiM HEBECHLIM
MC 3agepxka Mexay nepsbiM U BTOPbIM HEBGECHLIMU Nydamu
MC 3agepxka Mexay BTOpbIM U TPETbUM HeBECHLIMU NyYamum
0-1.0 A0Nsi SHEPrMn 3eMHOrO Jlyda B NPUHATOM cuUrHane
+150 Iy, BEMYMHA YaCTOTHOrO CMELLLEHUS
ab OTHOLWEHME CUrHan/wym
c BpeMS MPOXOXOEHUS BNUSIOLLLEN CUHYCOWAbI Yepes BECb CMNEKTP
curHana
ab OTHOLUEHME aMNnUTyabl CUrHana K amnnuTyae kavaroLlencs
CUHycounabl
My BEPXHWUW YACTOTHBLIN Npegen KavarLencs no YacToTe NnoMexum
2"/th VHTepBan Mexay ABYMs navkamu UMnyrnbcHoro wyma — th, fyuee. —
nepuoaos YacToTa AUCKpeTU3aunm
fumcg).
2"%1th1 WHTepsan mexay ABYMS UMMNyrbcamMu UMMYIbCHOIO Lyma B Nayke —
nepvoaoB thl, faucp. — YaCTOTa ANCKPETM3ALNM
fumcg).
0-1.0 KO3(hMUMEHT 3aTyxaHUst aMMIUTYAbl OrbatoLLe Navkn MMMYSIbCHOIO
Luyma
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SIMULATORS OF CHANNELS OF A DECAMETER RADIO COMMUNICATION
Putilin A.

Center of digital signal processing of the St.-Petersburg State University Telecommunications
info@dsp-sut.spb.ru

There is a need for use of hardware of imitation of radio channels till of design of radio apparatus
and their testing. Such apparatus should provide simulation analysis of distortions of signals in HF radio
channels in real time in conformity having a place in radio channels list of effects and types of distortions.
The greatest complexity is represented by simulation analysis of channels with a multipath transmission of
signals, including channels of a decameter radio communication. At the Center of digital signal processing
of the St.-Petersburg State University of Telecommunications the simulators of channels of a decameter
radio communication are developed executed according to the recommendations of the reports [1-3]. The
first development is executed on DSP TMS320C31, the second is executed on TMS320C6711.

The simulator on TMS 320C31 is executed as the separate instrument. He has an analog input and
output for the simulated channel, and also port of management (synchronous serial port RS 232). He is
mean for installation of mode of operations of the simulator. The simulator on TMS 320C6711 is executed
on a debugging module of firm Texas Instrument. Sound channels are used for analog input and output of
the simulated channel. Parallel port LPT are used for the management of mode of operations.

A special instrument or computer is used as the analyzer of a discrete channel. He is provide
generation of a pseudo-random sequence, transmission in used for connection of the modem port,
receiving and synchronization of the received sequence, comparison transmitted and received bit for
calculation of factor of a mistake.

The simulators have a program sheath ensuring to the user the convenient interface for
management by mode of operations of the simulator. The simulator can realize the following effects having
a place in a decameter radio channel:

- effect of limiting of a strip of transmitting and receiving filters brought in by a radio set,

- effect of rayleigh fades owing to a multipath transmission of radio waves in an ionosphere, (one earth
wave plus up to 3 ionospheric waves),

- additive white gaussian noise,

- harmonic handicap swinging on a spectrum of a transmitted signal,

- anatural and artificial additive burst noise.

- effect of a constant (Doppler) frequency shift.
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