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HCEBI[OCJIY‘IAEIHI)IMH CUT'HAJIAMU CUCTEMBI UYA
Hwumykos JI.A. ishmukov@gmail.ru, B.B. Agpanacwees, ivans8s585@mail.ru.
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uM. A.H. Tynonesa-KAN), r. Kazanp

B noxiane mpoBoaUTCS UCCIIEAOBAHUE CPEIACTB MOJICIUPOBAHUS PAIUOIICKTPOHHON CUCTEMBI
nepeaayn MHPOPMaIUU ¢ Xa0THYECKON MaCKMPOBKOW TICEBIOCITyUYaliHBIMU CHUTHAJIaMU cucTeMbl Uya.
B xauecTBe turatropMBeI 1 MPOBEACHUS MOICITHPOBAHUS, BEIOpaHa HHTEepakTUBHAS cpeaa MathLAB.
Lenp MOJETUPOBaHUS - HCCIEAOBAHUC 3aBUCUMOCTH PA0OTHI CUCTEMbI CBSI3U OT M3MCHEHUS IapaMeT-
poB cucteMbl Uya. [ToydeHbl OLIEHKH TapaMeTPOB M CTATUCTUYCCKUX XaPaKTEPUCTUK BHIXOHBIX TICEB-
JIOCITYYaiHBIX CUTHAJIOB MEpeIaTunKa JUIs Pa3InIHbIX 3HAYCHUH apaMeTpoB cucTeMbl Uya, n3ydeHo
BJIMSIHUE HAa CTAOWIILHOCTH PA0OTHI CHCTEMBI CBS3U MPU BapUallMy HAYaIbHBIX YCIOBHH cucTeMbl Uya B
Hauaye ceanca cBsi3u. [lomyueHbl peKoMEHIAMHY 0 TOA00PY MapamMeTpoB cucTeMbl Yya 1t obecre-
YeHUs] CTAOUITLHON PaOOThl CHCTEMBI CBSI3U C HCIIOJIB30BAHUEM METO/1a Xa0THIESCKON MACKUPOBKU WH-
(OpMaIMOHHBIX CUTHAJIOB.

Karwuesble cinoBa: cuctema Uya, xaoTnueckass MAaCKMPOBKa, MOACTHPOBAHUE CUCTEMBI CBSI3H.

MEANS OF MODELING RADIO-ELECTRONIC INFORMATION
TRANSFER SYSTEM WITH CHAOTIC MASKING BY PUSH-ACCIDENTAL
SIGNALS OF THE CHUA SYSTEM.

Ishmukov D.A., V.V. Afanasiev
Kazan National Research Technical University named after A.N. Tupolev (KNRTU-KAI), Kazan

The report conducts a study of the means for simulating the radio-electronic information trans-
mission system with the chaotic masking of the pseudo-random signals of the Chua system. As a plat-
form for the simulation, the selected interactive environment MathLAB. The purpose of the simulation
is to study the dependence of the communication system on changing the parameters of the Chua system.
The estimates of the parameters and statistical characteristics of the output pseudo-random signals of
the transmitter for different values of the parameters of the Chua system are obtained, and the influence
on the stability of the communication system upon variation of the initial conditions of the Chua system
at the beginning of the communication session is studied. Recommendations were received on the se-
lection of Chua system parameters to ensure stable operation of the communication system using the
method of chaotic masking of information signals.

Keywords: Chua system, chaotic masking, communication system modeling.

MogenupoBaHe M HACTPOWKA CUCTEMBI CBSI3M C XAOTHYECKOW MACKHPOBKOM
MICEBIOCTyYaiHBIMU CUTHaJIaMu cucTembl Uya miisa nepenayu uHGOpMaIuu — sBIISICTCS
MIEPBOCTENIEHHOM 3ajauell mpu pa3paboTke cCUCTeMBbl (HOPMHUPOBAHUS TICEBIOCITyYaii-
HBIX CUTHAJIOB JUISl CHCTEM KOH(HUICHIINAIBHOM CBSI31 Ha OCHOBE 2 (PEKTOB AMHAMUYEC-
ckoro xaoca [1].

ens paboThl — MoenupoBaHre U HACTPONKA CHUCTEMBI CBS3H C XaOTHUUECKOM
MAaCKHUPOBKOM ICEBAOCIYYANHBIMUA CUTHAIIAMU CHUCTEMBI Uya MO CTaTUCTUYECKUM Xa-
pakTEpUCTUKAM CUTHAJIOB FeHepaTopa Ha 0a3e JUCKPETHO- HEIMHEWHOM cucTemsl Yya.

[IpoBeneno moaenupoBaHUE NUCKPETHO — HEMMHENMHOW cuctembl Uya. Ha oc-
HOBE MoJyJieit mporpammbl Matlab Owima cMonenupoBana TUCKPETHO-HEMHEHHAS CH-
crema Uya. [IpousBeneHo u3mMepeHrne 0a30BBIX MapaMeTPOB CHCTEMBI, UCCIIETOBAHbI
CTATUCTUYECKHUE XapaKTEPUCTUKU (DOPMUPYEMBIX CUTHAJIOB.
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[Tomy4uenHble xapakTepHas peanu3anus (Ga3oBoro MopTpeTa TUCKPETHO — HEIU-
HelHoM cuctemsl Uya npuBeeHa Ha puc. 1.

Phase portrait

Puc. 1 — ®a30Bblil NOPTPET CUTHAJIOB X, Y, Z IMCKPETHO — HeJIMHEeHHOi cucteMbl Yya

[lony4yeHHble, HA OCHOBE pa3pabOTaHHBIX CPEACTB MOJECIUPOBAHUS TUCKPETHO
— HEJIMHEHNHOM cucTeMbl Uya, XapaKTepHbIE Pealn3aly CUTHAJIOB IIPUBEICHBI Ha
puc.2.
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Puc. 2 — Peasimzanusi CHIHAJIOB X, Y, Z AUCKPETHO — HeJTUHeitHOH cucTtemsbl Yya

CBoeBpeMeHHasl TMarHoCTUKA IMCKPETHO-HEINHENHOM cuctemsl Uya 1o craTu-
CTUYECKUM XapaKTepUCTUKaM (GOPMUPYEMBIX CUTHAJIOB MO3BOJSET T'MOKO HACTPOUTH
yCTpOMCTBO (hopMHpoBaTes, a TaKkKe MPeAOTBPATUTh JaibHeie cOou B X0Ae IKC-
IUTyaTaluu.
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BrimosnHeHo uccnenoBaHne MOBEACHHUS CHUCTEMBI MPH BapbHUPOBAHUU 0a30BBIX

napameTpoB cuctemsl Uya. [loydeHHbIe B pe3yiabTaTe MOIECIUPOBAHUS JUCKPETHO-HE-

auHeWHoM cuctembl Uya mucnepcun (d), MmareMaTudeckue okuaaHus (M) U cpeaHe-

KBaj[paTHYecKue OTKIOHEeHUs (CKO) popMupyeMbIX CUTHAIOB TIPEACTaBICHBI B TAOJIUIIE
1[2].

CraTucTH4YecKHX XapakrepucTuku popmupyembix 3-D curuanoB q1uckpeTHo —
HeJIMHEeHHOM cucTtembl Yya

Tabmuma 1

Curnan [Tapametpsl cucteMel Uya

0=9.7; o =9.8; o=8.; 0=10.262; o =8.5; o =8.66;

B=110/7 B =15.7 B=14 p=14 =14 =14

M(X) 0.0147 0.0354 0.0450 0.0340 1.2408 0.2441
CKO(X) 1.3966 1.4143 1.4363 1.4663 0.6477 1.3518
M(Y) 2.6377(-4) 2.824e-4 3.28e-04 3.29¢e-04 -3.86e-04 -1.6525e-4
CKO(Y) 0.1779 0.1776 0.2417 0.2114 0.2129 0.1843

Takum o6pazom, u3 Tabauuel 1 BUIHO, YTO IPHU BapbUPOBAHUU OA30BBIX Mapa-
METpPOB HaOJI0JaeTCsl U3MEHEHUE CTATUCTUUECKUX XapaKTEPUCTUK T'€HEPUPYEMBIX CUT-
HAaJIOB IUCKPETHO-HEJIMHENHOM cucTeMbl Yya.

[losryyeHHbBIE CTATHCTUYECKHWE XAPAKTEPUCTUKU ITO3BOJISIIOT ONTHMHU3UPOBATH
paboTy AMCKPETHO-HENNHENHOMN crcTeMbl Uya, a Takke B X0/1€ IPOBEIEHHBIX HCCIIE0-
BaHUI XapaKTEePUCTUK (OPMHUPYEMBIX CUTHAJIOB, BEIPA0ATHIBAIOTCS] HHKEHEPHBIE PEKO-
MEHJIalluy 110 BBIOOPY MapaMeTpoB Pajno3JIeKTPOHHOM cucTeMbl Uya ¢ XaOTH4eCKOH
nuHamMuKkol. [lonydeHHble pe3yapTaThl U CPEACTBA MOJACIUPOBAHUS MOTYT OBITh IPHU-
MEHEHBI 17151 00ecreueHus: CTabMIbHON paboThl reHepaTopa NCeBA0CIy4YalHbIX CUTHA-
JI0B Ha 6a3e paJModJIEKTPOHHON TUCKPETHO-HEIIMHEHHOM crcTeMbl Uya ¢ XaoTHYEeCKOM

IUHAMUKOM.
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