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AHHOTAIIUA

Tema: “HccinegoBaHue MOMEXO3AIMIIEHHOCTH CUCTEM TMEpeladyd JaHHBIX C
IIYMOMOJOOHBIMH CHUTHAJIaMU Ha 0a3e Mpowu3BOMHBIX (YHKIUN Youma’ mpeacTaBieHa Ha 58
CTpaHUIAX U COJECP>KUT BBEJICHHE, 3 TJIABbI, 3aKJIFOUEHHUE U CIIMCOK MCIOJIb3YEMOH JIUTEPATYPHI.

KiroueBble cjioBa: 1IyMOnoAoOHBIN CHUTHAJ, pacHIMPEHHE CIIEKTpa, MCEBAOCTydaliHas
MOCJIEIOBATEILHOCTh, (DYHKIHS Y OJIllia, MPOU3BOHAs (PYHKIMS Y OJIIIa, aBTOKOPPEAIIMOHHAS
byHKLUS, B3aUMHAsE KOPPETISIHOHHAs (YHKITHS.

AHaim3 mporoTuna: B Marucrepckoit paboTe BBINOJHEH aHAIW3 TMPUHIUIIOB
MOCTPOEHUST MHOTOKaHAIBHBIX cucTeM mniepenaun uHpopmanuu (CIIM): ¢ BpeMeHHBIM,
YaCTOTHBIM M C pa3/ielICHHEeM KaHAJIOB 1Mo (OpMe CHUTHAJIa; PAaCCMOTPEHBI OCHOBHBIE CBOWMCTBA
IIYMOIOJAOOHBIX CHUTHAJIOB W CHIeJlaH aHajiu3 METOJOB HUX OOpabdOTKH; CJIelaH aHaIu3
MPUMEHEHHUS B IIMPOKOIIOJIOCHBIX CHCTEMax Mepead TaHHbIX MPOU3BOIHBIX (DyHKIMI Youmia
B KaUE€CTBE IIYMOIIOI00HBIX CUTHAJIOB.

Ouenka nmosy4eHHbIX pe3yJbTaToB: [l0Ka3aHO, YTO B cUCTEMax Nepeaayun TaHHbIX U B
CHCTEMax C KOJIOBBIM pa3JieJICHuEM KaHAJIOB KayeCTBO MpHeMa U 00paOOTKH BXOIHBIX CUTHAJIOB
B OCHOBHOM OMNPEAEIISIETCS KOPPEIAUHUOHHBIMU CBOMCTBAMU IMPUMEHSIEMBIX KOJIOB PACIIUPECHHUSI.

OcHoBHOE BHUMaHUE OBUIO YJEJIEHO HCCIEAOBAHUIO KOPPETSIUOHHBIX XapaKTEPUCTUK
[1CTI, koTopsie mosyuyeHbl Ha Oa3e MPOU3BOAHBIX PYHKIMI Yolllia 3aaHHOM TTHHBIL.

HaOmronennss m pexomenganmu: [lokazaHo, 4TO mepexol OT Y3KONOJOCHOTO
WH()OPMAIIMOHHOTO CUTHAlA K IIMPOKOIOJIOCHOMY, IIYMOIMOJAO0OHOMY CHUTHAIIy 3HAYUTEIHHO
YBEJIMYUBAET MMOMEXOYCTOMYMBOCTh CHUCTEMBI, 3aIIUTY OT HECAHKIIMOHMPOBAHHOIO JOCTYIA W
YIIy4IIaeT 3JEKTPOMAarHUTHYIO COBMECTUMOCTh CUCTEMBI.

IIpumensiembie Mmetonni: 3amannbie [ICII nmpouwsBoanbix QyHKuM Yonma ObUTH
MPOMOJIETUPOBAHBl B cpene Marnab ¢ ucrnoiab3oBaHHeM OuOIMOTeKH O10KOB CUMYIHMHK W
MpPOrpaMMHBIM CIIOCOOOM. Pe3ynbTaTbl MOJETMpOBaHHS TMOKAa3add, YTO KOPPEJSIIIHOHHBIC
xapakrepuctuku uccnenoBanubix [ICII coBnagaror ¢ 3aganHbiMU. CenaHbl peKOMEHAANH 110
ucnonb3oBanuio uccienoBanHbix [ICII B cuctemMax nepenaun JaHHBIX.

JKOHOMMYECKAsI COCTABJAIIASA: B SKOHOMHUYECKOM pa3zesie BBITOJIHEHBI PacyeThl

Hay4yHOro 3(dexTa U CMEeThI 3aTpaT Ha BHIIIOJHEHHE MaruCTePCKOil paboThI.



ADNOTARE
Tema: Teza de master a lui A. Antonov pe tema ,,Cercetarea imunitatii la zgomot a

sistemelor de transmisie a datelor cu semnale asemanatoare zgomotului in baza derivatelor

functiei Walsh” este prezentata pe 58 de pagini si contine o introducere, 3 capitole, o concluzie si
o lista a literaturii folosite.

Cuvinte cheie: semnal asemanator zgomotului, raspandirea spectrului, secventd pseudo-
aleatorie, functia Walsh, functia Walsh derivata, functie de autocorelare, functie de corelatie
reciproca.

Analiza ptototipului: In lucrarea masterului, analiza principiilor construirii sistemelor de
transmisie a informatiilor multicanal (STI) a fost efectuata: cu timp, frecventa si cu separarea
canalelor in functie de forma semnalului; se iau in considerare principalele proprietati ale
semnalelor asemanatoare zgomotului si se face analiza metodelor de procesare a acestora; se face
analiza aplicdrii derivatilor Walsh functioneazd ca semnale asemandtoare zgomotului in
sistemele de transmisie de date in banda larga.

Evaluarea rezultatelor: Se arata ca in sistemele de transmisie de date si in sistemele cu
diviziune de cod a canalelor, calitatea receptiei si procesdrii semnalelor de intrare este
determinata in principal de proprietatile de corelatie ale codurilor de raspandire aplicate.

Atentia principald a fost acordata studiului caracteristicilor de corelatie ale PSP, care se
obtin pe baza derivatelor functiilor Walsh de o lungime data.

Observatii si recomandari: Se aratd cd trecerea de la un semnal de informatii cu banda
ingustd la un semnal de banda largd, asemandtor zgomotului, méreste semnificativ imunitatea la
zgomot a sistemului, protejeazd impotriva accesului neautorizat si imbundtateste compatibilitatea
electromagnetica a sistemului.

Metode aplicate: SPA-ul date de retele binare perfecte au fost simulate in mediul Matlab
folosind biblioteca de blocuri Simulink si in mod programatic. Rezultatele simuldrii au aratat ca
caracteristicile de corelatie ale SPA studiate coincid cu cele specificate. Se fac recomandari cu
privire la utilizarea latimii de banda studiate in sistemele de transmisie a datelor.

Componenta economicii: In sectiunea economici, sunt efectuate calculele efectului

stiintific si a estimadrilor de costuri pentru executarea tezei de master.



ANNOTATION

The topic:“ Research of noise immunity of data transmission systems with noise-like
signals based on derivatives of Walsh functions” is presented on 58 pages and contains an
introduction, 3 chapters, a conclusion and a list of used literature.

Key words: noise-like signal, spectrum spreading, pseudo-random sequence, Walsh
function, derivative Walsh function, autocorrelation function, cross-correlation function.

Analysis of the prototype: In the master's work, the analysis of the principles of
constructing multichannel information transmission systems (ITS) was carried out: with time,
frequency and with separation of channels according to the signal shape; the main properties of
noise-like signals are considered and the analysis of their processing methods is made; the
analysis of the application of derivatives of Walsh functions as noise-like signals in wideband
data transmission systems is made.

Evaluation of the results obtained: It is shown that in data transmission systems and in
systems with code division of channels the quality of reception and processing of input signals is
mainly determined by the correlation properties of the applied spreading codes.

The main attention was paid to the study of the correlation characteristics of the PSP,
which are obtained on the basis of the derivatives of the Walsh functions of a given length.

Observations and recommendations: It is shown that the transition from a narrowband
information signal to a wideband, noise-like signal significantly increases the system's noise
immunity, protection against unauthorized access, and improves the electromagnetic
compatibility of the system.

Applied methods: The given PRS of the derivatives of the Walsh functions were
simulated in the Matlab environment using the Simulink block library and programmatically.
The simulation results showed that the correlation characteristics of the studied PRSs correspond
to the specified values. Recommendations are made for the use of the investigated PRSs in data
transmission systems.

Economic component: In the economic section, calculations of the scientific effect and

cost estimates for the master's work are made.
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BBEJIEHUE

[IpakTuka MocTpoeHus] COBPEMEHHBIX CUCTEM MepeAadn WH(OopMaluu MoKa3bIBaeT, YTO
Haubosee JOPOTOCTOSIIMMH 3BEHBSIMH KAHAJIOB CBSI3U SIBIISIOTCS JIMHUM CBSI3U: KaOelbHbIC,
BOJIHOBOJIHBIE U CBETOBOJHBIC, paguOpeNeiiHble W CHYTHUKOBbIE U JAp. Ilockoisbky
SKOHOMMYECKH HEIEeJIeCO00pa3HO HCIOJIb30BATh JIOPOTOCTOSAIIYIO JHHHUIO CBA3H Ui Iepeadn
uH(pOpMallMi MEXIy €IMHCTBEHHOHM Mmapoil aDOHEHTOB, TO BO3HMKAET MpoOjeMa MOCTPOCHUS
MHOTOKaHAJIbHBIX CHUCTEM IIepelayd, B KOTOPBIX OJIHA OOIIast JIMHUS CBSI3M YIUJIOTHSTCS
OONBIIMM  YHCIOM WHAWBUAYAIBHBIX KaHAJIOB. OTUM  OO0CCIIEUYUBACTCS  IOBBIMICHUE
3(PEKTUBHOCTH UCTIOIB30BAHUS MPOIYCKHOM CIIOCOOHOCTH JIMHUU CBsI3U [1, 2, 4, 6].

UTto0bl pazfensonye yCTPOUCTBa B IPUEMHBIX YCTPOWCTBAX MHOTOKaHAIbHOW CHCTEMBI
MOTJIM pa3inyaTh CUTHAIIBI OTHEIbHBIX KAHAJOB, IS HUX JOJDKHBI OBITH OIpEIeICHBI
COOTBETCTBYIOIIME TMPU3HAKUA, NPUCYIIME TOJBKO JaHHOMY CcHUrHany (kaHaiy). Takumu
MpU3HAKaMU B Cllydae HEMpPEepbIBHOM MOIAYISALUUA MOTYT OBITh YacTOTa, aMIUIUTyHa, ¢asa, B

cirydae HHCKpCTHOﬁ MOAYJIAHUHU CIIC U d)ODMa CHUT'HaJI1A.

MHuorokananbable cucteMbl Tiepenaun  uHGOpMmammu (MCIIH), ocymecTBistonme
OJIHOBPEMEHHYIO U HE3aBHCUMYIO IIepe/lady CUTHAJIOB 110 OJHON JMHHUM CBSI3U U UCHOJIB3YIOLIHNE
MPUHILIMII OPTOTOHAIBHOTO pa3JelieHus cUrHainoB - pazgeneHuss mno ¢opme (MCIIU POD),
MIPUBJICKIIM OBBIIICHHOE BHUMaHHE pa3paboTYNKOB COBPEMEHHOM amnmapaTyphl CBA3H.

Hogeitias anmapatypa wmoOwibHOM cBa3su CDMA  xomnanuun QUALCOMM
Incorporeted ncnonp3yeT B KauecTBE KaHAJIbHBIX CUTHAJIOB (PYHKIMM YOJjIIa U oOecredruBaeT
MPOMyckHYyI0 crnocoOHocTh B 10-20 pa3 BeImie, yeM y aHanoroBbix cucteM AMPS (American.
Advanced Mobile Phonesystem) u BTpoe Bbllle, YeM Yy JAPYIMX TEXHOJIOTUH LuppoBOH
paaroCBA3H.

B Hacrosiiiee BpeMsi B MHOTOKaHaJIbHBIX CHCTEMax Mepeaadu HHGOopMaluu, Kak paBuiio
JEMCTBYIOT pas3IinyHble Menlanme (GakTopbl — HEHOPMUPOBAaHHBIE M HECTaOWIIbHBIE BO
BPEMEHM  YacTOTHBIE  XAapaKTEPUCTHKM  KaHajla  [EpeAadyd  M3-32  MHOTOJIy4E€BOI'O
pacnpoCTpaHEHUs U OTPaXXEHHsl PaJUOBOJIH, AUTHUBHBIE M MYJbTUIUIMKATUBHBIE TIOMEXHU C
HEU3BECTHBIMM 3aKOHAMHU paclpeesieHusl.

ITo 3TuM mpUYMHAM BBICOKOA((PEKTHUBHBIE CHCTEMBI NEepeIaun JOJKHBI 001a1aTh Majlon
YYBCTBUTEIBHOCTBIO K HEPAaBHOMEPHOCTH YAaCTOTHBIX XapaKTEPUCTUK KaHala CBA3M U
UMITYJIbCHBIM TIOMEXaM, a TakKXe CIIOCOOHOCTBIO aJaNTUBHO MEpepacrpenesiTh SHEPruio
IPYNIOBOrO CUTHaJla B IMOJIOCE YacTOT KaHajla ¢ LEeNbI0 UCKIIOYEHHUsS HEOIaronpusTHBIX s
nepesay y4acTKOB MOJIOCHI YACTOT UCIOJIB3YEMOTro KaHalla CBA3U. DTUM TPeOOBAHUAM JTyUYIINM

obOpazom otBeyaror MCIIM P®, wucnonb3yronme CUCTEMbl CHTHAJIOB, KOTOPBIE JOJKHBI



00JaaTh OMpPEACIICHHBIMH KOPPEISAIIMOHHBIMA CBOMCTBAMH — UIyMOIIOJOOHBIE CHUTHAJIBI

(LLITIC).
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