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Tema u neab ucciaenoBanusa. CxeMa ¢ OTHOCUTEIBHOU Tiepenadeit nudopmanuu, uc-
MoJIb3YIoMIasl B KauecTBe HocuTens xaotudeckue curnansl - DCSK (Differential Chaos Shift
Keying) Obla mpe/ioxkeHa Kak albTepHaTHBa CUCTEMaM C MPUMEHEHUEM Xa0THUYECKOM
cuHxpoHuzanuu. OHa ycToiuMBa K IIyMaM U BO3MYILEHUSAM Ha YPOBHE KIIACCUYECKUX
CUCTEM IepeIayul C PpEryJsIpHbIMU curHasiaMu. OIHaKO MpaKkTHYeCcKas peanu3arus
0eCIIPOBOIHBIX CUCTEM CBS3H HA €€ OCHOBE OCIJIOKHSAETCS HEOOXOAUMOCTBIO NCTIOIb30BAHUS
JMHUH 33/1ep>KeK 00JIbIIoN AuTenbHOCTH. B pabote paccMoTpeHa cxeMa OTHOCUTEIbHOM
nepenayy JaHHBIX, UCTIONb3YIOIIas B KaueCTBE HOCUTENS MHPOPMAIIMH Xa0TUYECKUE
UMITYJIbChI. CXeMa COJIEPKUT 3JIEMEHTHI 3aJIEPKKH TOJIBKO ¢ MAJION AJTUTENIbHOCTHIO, YTO
YIPOIIAET IPAKTHUECKYIO PEAIM3alUI0 CXEMbl B MUKPOBOJHOBOM JHaa30HE YacTOT 10
CPaBHEHMIO C U3BECTHBIMU aHAJIOTaMHU.

Metoabl. [IpoBeieHO KOMIIBIOTEPHOE MOJEIUPOBAHKE MTPEATIOKEHHOM CXEMBI B Cpelie
Matlab.

Mogenb onuchiBaeTcs cucteMon nqudpepeHnranbHO-pa3HOCTHRIX ypaBHeHUH. [lepemeHHbIe
CUCTEMbI YpaBHEHUH MPECTABIAIOT COOON CUTHAT B PA3IMYHBIX TOUKAX CXEMBbI IpU
nepenayde nHpopmaruu. J[aHbl aHATUTHYECKUE OLEHKH IIOMEXOYCTOHYNBOCTH B KaHAJIaX C
OeJIbIM IIIyMOM H €€ 3aBUCHUMOCTb OT 0a3bl Hecylero curnana. Pesyabrarsel. [lokasano, 4to
TP MaJbIX 0a3ax CUTHAJA cXeMa MOoBep:KeHa BO3EHCTBIIO COOCTBEHHBIX IIIyMOB, KOTOPHIE
3aTPyHSAIOT e padoTy Aa)ke MpU OTCYTCTBUM BHEIIHUX yMOB. OaHako ee 3p(HeKTUBHOCTh
PE3KO BO3pacTaeT MPH UCIIOJIb30BAHUU CBEPXIIUPOKONOIOCHBIX U THIIEPIIMPOKONOIOCHBIX
Xa0THYECKUX CUTHAJIOB C 00bIIoN 6a30# BIoTh 10 106. [Ipu Takux 3HaueHUsX 0a3bl
YCTOMUYUBBIN NIPUEM MEepeIaBaEMbIX UMITYJILCOB MOXET OBITh 00ECIICUEH U3-TI0 ITYMOB JJaXKe
IIPU OTHOLLIEHUM CUTHAN/IyM nopsizika -20 dB. O6cyxaenune. AHanu3 NOIy4eHHBIX
PE3yNbTAaTOB MOKA3bIBAET, YTO B MPEIOKEHHON OTHOCUTEIHLHOM CXeMe Mepeiayuu C
WCIOJIb30BAaHNEM B KaUeCTBE HOCUTEINS HH()OPMALINY XaOTUYECKUX PalMONUMITYIIHCOB
OTCYTCTBYET Ipo0ieMa ¢ HeOOXOAMMOCTBIO HCTIOTIB30BAHUS 33JICPKEK OOJIBIIONHN
JUINTEIBHOCTH, KOTOpas ABisgeTcs Kputnueckoi ais cxembl DCSK. B paccMoTpenHoit cxeme
UCHOJB3YIOTCS 3aJ€PKKH TOJIBKO ¢ MAJIOH JUIUTEIHOCTBIO. DTO OOCTOSATENBCTBO
PaAMKaIbHO YIIPOIIAET MPAKTUYECKYIO peaTn3aliio CXeMbl B MUKPOBOJIHOBOM JIHAIa30He
4acToT.
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Subject of the study. Differentially coherent information transmission scheme using chaotic
signals as carriers - DCSK (Differential Chaos Shift Keying) was proposed as an alternative
to communication systems based on chaotic synchronization. It is resistant to noise and other
disturbances at the same level as classic transmission systems based on regular signals.
However the requirement of using long time delay lines makes difficult practical
implementation of wireless communication systems based on DCSK. A differentially
coherent data transmission scheme using chaotic signals as information carriers is considered
in the given paper. The scheme includes delay elements only with short duration, which
simplifies its practical implementation in microwave frequency ranges in comparison with
known analogs. Methods. Computer based simulation of the transmission process was
carried out in Matlab environment. Simulation model is described by a system of
differential-difference equations. The variables of the system of equations represent the signal
at various points of the circuit during the transmission of information. Analytical estimation
of noise immunity for channels with white noise and of noise immunity as the function of
processing gain are given. Results. It is shown that for small values of processing gain the
scheme is affected by its own noise, which complicates its operation even in the absence of
external noise. However, its efficiency dramatically increases with the use of ultra-wideband
and hyper-wideband signals with big processing gain up-to 106. At such processing gain
values stable reception of transmitted pulses can be provided from under noise even with
signal-to-noise ratio around -20 dB. Discussion. An analysis of the results shows that in the
proposed differentially-coherent transmission scheme based on chaotic radio pulses as



information carriers there is no problem with the requirement of using long-duration delays,
which is critical for DCSK-based scheme. In the considered scheme only short durations
delays are used. This radically simplifies practical realization of the scheme in microwave
frequency ranges.
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