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CIHHEKTPAJIBHBIE XAPAKTEPUCTHUKU ITOJIAPU3ALIMOHHO-
MAHUITYJINPOBAHHBIX CUT'HAJIOB C HEITPEPBIBHBIM
N3MEHEHUEM ITAPAMETPOB ITOJIAPU3AIIUA

I1.B. AHUKWH, C.C. XABOPOHKOB, J1.H. AMAHOB

CraTps npeacrasiieHa J0KTOPOM TeXHHYECKHUX HayK, mpogeccopom Heuaesbim E.E.

B cratbe MPOBCACH aHaJIN3 CICKTPAJIbHBIX XaPAKTCPUCTHUK MOJIAPHU3ALNOHHO-MAHUITYJIUPOBAHHBIX CUT'HAJIOB C HCIIPC-
PBIBHBIM U3MCHCHHCM YTIJla OpHUCHTAUU. OnpeaeneHLI 3HA4YCHU 0606H1€HHOF0 KOS(l)(i)I/IIII/IeHTa Fﬂy6I/IHI)I MOIYJISAUU U LI~
PUHBI DHEPTETUYCECKOI'0 CIICKTPaA UIsl JAHHOI'O BU/Jla CUTHAJIOB IIPY PA3JIMYHBIX UHACKCAX l'[OJISIpI/I?)aLII/IOHHOﬁ MaHUYJIAIUUA.

Ki1roueBble cji0oBa: CrieKTpaIbHBIC XapaKTePUCTHKH, KO (QUITHSHT MOIYIISIIAN, SHEPTCTUIECKUNA CIIEKTP.

[Tonspr3alnOHHO-MaHUITYJIMPOBAHHBIE CUTHAJIBI C HEMPEPHIBHBIM M3MEHEHHUEM MapaMeTpoB IO-
aspuzanuu (IIMH) sBisiroTcs 0qHUM U3 NEPCHIEKTUBHBIX BUJIOB CUTHAJIOB JJISl CUCTEM Iepelaun JIuc-
KkpetHoH nHpopmanuu [4-7]. 3anucs [IMH curnana B o0iiem Bujie Ha JIBOWHOW KOMIUIEKCHOH ILIOC-
KOCTH UMeeT creayromuii Bu [1; 6]

€(,0,9) = exp[—ij0(t,Cq)lexp[io(t,C,)lexp[i(wt)], 1)
rae 0(t,Ce), ¢(t,Cy) — yIiIbl OpUCHTAIIMN U SIUIUNITHYHOCTH COOTBETCTBEHHO;
Co= [Cel,C92 , ...,CeN ], C(P = [C(P1 ’C% , ""CwN ] — BekTophl MHOOPMAIIMOHHBIX CUMBOJIOB,

OTpeeNoNre 3aKOHbI N3MEHEHHUS YTII0B OPUEHTAIIMU U SJUIMIITUYHOCTH COOTBETCTBEHHO.
WNudopmanroHHble CUMBOIIBI B BhIpaskeHHH (1) MOTyT npuHUMATh 3HaueHus +1, +£3, £5...
Bripaxkenus 11 ropu30HTAIBHON M BepTUKaIbHOU cocTapistomux [IMH curnana onpenensitorcs

u3 (1) ciaenyromnum odpasom [1; 6]:

e, (10,0) = Re; Re; [6(L0,0)]; e, (t0,9) = Im; Re; [§(t0,0)]. 2)

B Beipaxxennu (2) Rej, Im; o3HauaOT BEMIECTBEHHYI0O M MHUMBIE YacTH B MPOCTPAHCTBEHHOU
KOMIUTEKCHOH Tutockoctu (1, 1), a Rej - BelecTBeHHYI0 9acTh BO BpEMEHHOH KOMIUIEKCHOH IUIOCKO-
ctu (1, j) [1]. Kak creayer u3 (1), (2), y [IMH curnanoB MokeT ObITh Kak OJWH HH()OPMAIHOHHBIN
napametp (0 nim @), Tak u 18a (0 u ¢). B nannoii cratbe paccmarpuBaroTcs IIMH curnansl ¢ Herpe-
PBIBHBIM H3MeHeHueM yrita opuenTtaruu (IIMHy).

B obmem cinyuae mapaMeTpsl MONSIPU3ANMHA MOTYT U3MEHSATHCS 10 Pa3IMYHOMY 3aKOHY (JIMHEH-
HOMY, TapMOHHUYECKOMY U Jp.), B cly4yae JIMHEHHOro 3aKOHa U3MEHEHMsI yIja OpUEHTAllUU TOPU30H-
TalbHas U BepTHKaJbHas cocraBistonme [IMHy curnana Ha K-m takToBOM MHTEpBajie ¢ y4eTom (2)
3allMCBIBAIOTCS B CieayroeM Bue [4]:

nh k-1
e, (t,6) = cos[Cy, Tet —Cq, hy(k—1) + nhy " C, Jcos(ot);
i=1 (3)
, mth K
e, (t,0) =sin[C, ?t —Cy, mhy(k—1)+7h, Y Cy Jcos(et),
i
riae hy — uHIeKe NoIsIPU3aIMOHHON MAHUITYJISINK;, T — JJTUTEILHOCTh TAKTOBOI'O HHTEPBAJIA.

DJeKTpOMarHuTHas BOJIHA C MEPEMEHHBIMU MapaMeTpaMy MOJSPHU3aLUN OMpelesieTcs IBYMs

MPOSKIUSIMA HA OCH TOJISIPU3AIMOHHO-OPTOrOHANBHOTO 0a3uca. CIeKTpaabHBIA COCTaB ABYXMEPHBIX

IIMH curnanoB oka3bnIBaeTCS 3HAUUTEIILHO CJIOKHEC, YCM CIICKTPbI MAaHUITYJIMPOBAHHBIX OJHOMCPHBIX
CHUT'HAJIOB.
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Jlns aHanuza cnekTpainbHoil d¢dextuBHOCcTH [IMH curnanos menecoo0pa3Ho onpenenuTb 0600-
MICHHBIA KO3(PPUIMEHT TITyOUHBI MOIYISIITUU Mo, IO KOTOPHIM TOHMUMAIOT OTHOIIIEHUE YHEPTUU 00-
KOBBIX TOJIOC MOJYJUPOBAHHOTO KOJICOaHHsI K SHEPTHMH HEMOIYJIUPOBAaHHOTO KoseOanus [2]. B cBsa3u
C TEM YTO IPH MOJISIPU3ANUOHHON MAaHUIYJISIIUU SHEPTHS CUTHAJIA OCTAeTCsl HEM3MEHHOU, 0000MICH-
HBIH K03(p(PUIIMEHT TITyOMHBI MOAYIISLIMU MOKHO TPEICTAaBUTh B CIEAYIOIIEM BUIC

[ Gi(@do+ [G(0)do-17 15,
my == — , (4)

2
IH

rae G, (0)do, G, (0)do — sHepreTMdecKue CIIEKTPbI COOTBETCTBYIOIMX OOKOBBIX COCTaBISHONIMX
KoJIeOaHUsl B JIMHEHHO-OPTOTOHAIBHOM 0a3uce pas3sioKeHUs; |>2<0' If,o — DHEPIUM COOTBETCTBYIOIIMX

HYJEBBIX TAPMOHUK COCTABIIAIONINX KonebaHus; |2 — SHEprus HecyIero KoneGanus.

O0606m1eHHbIN KO3 GUITUEHT TIIYOUHBI MOIYJISAIIMKA MPEACTABISAECT OO0 MmapaMerp, XapakTepusy-
IOIIUI TIepepacnpeieNieHIe YHEPTUH M0 CIEKTPY ABYXMEPHOTro curaana. Yem Boime KodhGUIMEHT My,
T.€. YeM OJIMKE OH MPUOIIMKACTCS K SIMHUIIE, TEM MEHBIIIE YSHEPTUU OCTASTCs Ha HYJIEBOW TapMOHHUKE.

AFT & : : ' : :

Puc. 1. 3aBUCUMOCTb HIUPUHBI SFHEPTETUUECKOTO CIIEKTPA JBYXITO3UITMOHHBIX
[IMHj curnanoB oT MHAEKCA NOJISIPU3ALMOHHON MAaHUITYJISLIUU

Kpome orneHkn BenMuuHBI Mo, HEOOXOOUMO YUHUTHIBATh IIUPUHY SHEPTETUYECKOTO CIEKTpa
[IMHy curnana. IlyremM 4HCIEHHOTO pacyeTra 1o METOIMKE, H3JI0KEeHHOU B [2; 3; 5], OblT BRIYHCIICH
sHeprernueckuil cnekrp [IMHg curnanos, cogepxamuii 99,9% sueprum curnana. Ha puc. 1 npuse-
JI€HBI 3aBUCUMOCTHU LIMPUHBI CIEKTPA OT MHAEKCA MOIAPU3ALMOHHON MaHUIYJISIUY JJIs IBYXITO3ULU-
oHHbIX [IMHgy curnanoB ¢ m3amMeHeHHEM yria OpUEHTAlUU MO JMHEHHOMY 3akoHy. Kak ciemyer u3
IPUBEIECHHBIX 3aBUCUMOCTEH, C YBEJIMYEHHEM HHJAEKCA MOJISIPU3ALMOHHON MAaHUIYJSALUU CIEKTP
I[IMH{ curnanoB pacmupsieTcs.

B Tabxn. 1 npuBeneHsl 3HaueHUS 0000IIEHHOTO KO3 (HUIIMeHTa TITyOMHBI MOYJISIIUN U IIUPHHBI
sHepretruueckoro crnekrpa [IMHgy curnanoB i pa3auyHbIX UHACKCOB MOJISPU3AIMOHHON MaHUITYJIS-
uuu hg.
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Taoauma 1
CnexrpanbHas s3¢ppextuBHOcTs [IMHg curnanon
he My AFT
0.3 0.072 1.01
0.6 0.264 1.51
0.9 0.513 2.09
1.2 0.746 2.32
1.5 0.91 2.99
1.8 0.988 3.23
2.1 0.998 3.83
2.4 0.976 4.02
2.7 0.956 4.27
3.0 0.956 5.85

Kak crnenyer u3 mpuBeneHHbIX B Tabn. 1 maHHBIX, BEMWYHMHA 00OOIIEHHOTO KO3 UIIEHTA TITy-
OMHBI MOIYISALUUA CYIIECTBEHHO 3aBUCUT OT HWHACKCA MOJISPHU3AIMOHHON MaHumymsuud. OIHAKo,
HauMHas co 3HaueHus Ny=1.8, BenuunHa Mo MpUOIMIKACTCS K SIUHUIC U IPAKTHUSCKH HE U3MEHSACTCS
¢ yBenuueHueM hg. B atom ciyuae y [IMHy curnana 3Ha4MTEIHbHO YMEHBINACTCS SHEPTHS HA HYJICBOU
FapMOHHMKE, YTO MOKHO HCIIOJIB30BaTh JJIS MOBBIIEHU ToMexoycTorunBocty npuema [IMHg curna-
JI0B Ha (hOHE Y3KOIOJIOCHBIX MTOMEX (PUKCUPOBAHHOM MOJISIPU3ALINH.
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SPECTRAL CHARACTERISTICS OF SIGNALS
WITH CONTINUOUS POLARIZATION SHIFT KEYING

Anikin P.V., Zhavoronkov S.S., Jamanov D.N.

Results of the analysis of the spectral characteristics of signals with polarization shift keying with continuous sequen-
tial change of the angle of orientation are given. The values of the generalized coefficient of modulation depth and width of
the energy spectrum for the polarized signals with different polarization index manipulation are dealt with.

Keywords: spectral characteristics, coefficient of modulation, energy spectrum.
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