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B naHHon paboTte peluaeTcsa 3agada punbTpaumm LWyMonogobHbIX cMrHanos chOpMUPOBaHHBIX Ha
NNHENHBIX PEKYPPEHTHBIX NOCNeA0BaTENbHOCTAX MakCMMarnbHOro nepnoaa ¢ OCHoBaHMeM p = 2.

Llnpokoe pacnpoctpaHeHne cucteM nepegadn  umHdopmauum  (CMU)  mcnonb3syroLmx
wymonoaobHble curHanbl (LUMC) Ha NMHENHbIX pPeKyppeHTHbIX NOCReAoBaTenbHOCTAX MakKCUManbHOro
nepuoga (MIPI1) obycnoBneHo xopowmmmn KoppensiumMoHHbIMKu cBoncTBamu Takmx LUMNC n npoctoTon mx
dopmupoBaHusa [1]. Hambonee usBecTHbl LUMNC, nocTpoeHHble Ha OWMHapHbLIX MNOCnefoBaTENbHOCTSX.
MNpumeHeHmne MJITPIT ¢ ocHOBaHMEM p = 2 NO3BOMSET MOBLICUTL CKPLITHOCTL NepefaBaemMon HdopmMaunm
n ncnonb3oeatb B CIM 6onee wmpokuin aHcambnb cUrHanos.

B pabote [2] Ha ocHoBe npenctaeneHus MIPM nepuoga L = p™ —1 ANCKPETHO3ZHAYHBIM

MapKOBCKUM npoueccoMm (uenbio MapkoBa) nonyyeHbl ypaBHEHUS OUNbTpaLUU M-3HAYHbIX KOMOUHaLWiA
anckpeTtHoro napametpa LUMNC, Ha ocHOBE KOTOPbIX CMHTE3UPOBAHbLI CTPYKTYPbl ONTMManbHbIX NPUEMHbIX
yctporicTtB (YY) curHanos ¢ npouaBornbHbIM ocHoBaHueM MITPTI. Mpu 6onee npocTton cTpykType MY nmetot
XapaKkTePUCTUKM  OOHapyXeHUS U pacrno3HaBaHWsl  CUrHariOB  aHalorM4yHble  MHOrOKaHarbHbIM
KoppenaTopam 1 paboTaloT B COOTBETCTBMM C CUCTEMOW PEKYPPEHTHBIX YPaBHEHWIA;

Ui(ar) = S (Mr) ~Jfin (M]) TU 1)k
Uy(r+1) = fk+1(Ml) ~frn (MI) YUy ~UG s

.................... 1)
Uy(r) = Srs (Mq) ~Jiw (Ml) TU(L-1)ks
U yyeer) = Srn (Ms) ~fin (MI) U o) TUL RS
p _
rae  Uy(pey) = lnM; rd,...,n,...[ =1,p; — norapucdmMm OTHOLLEHUS anOCTEPUOPHbIX
Pr(r+1)

BEPOSATHOCTEA V-OM M-3HAYHOM KOMOMHauuM K L-OA m-3HA4YHOM KOMOMHAUMW NCEBAOCYyYanHOWN
nocneposartensHocTn (MCI1) aBouyHbIX cumBonoB Ha (k+1)-om TakTe ; f(k+1)(Mq) —  norapudm

dyHKUMM  NpaBoonofobus  AWCKPETHOro napameTtpa  curHana Mq, COOTBETCTBYIOLLEr0 COCTOSIHUIO
cumeona (IMCI1) Ha (k+1)-m TakTe.

MycTb nckombin LUMNC noctpoeH Ha MIPI ¢ ocHoBaHuem "3" [1]:
02110122,02... (2)

chOpMUPOBAHHOW B COOTBETCTBUW C NPaBUMIOM

X, = (2xn_1 +Xx,., )mod 3. (3)

Mepuop takoi MCI, paseH L = 3?2 -1=8.
3annwem nocnegoBaTesnibHOCTb M-3HaYHbIX KOMOKHaLMI B nopsigke ux crnegosanus B MNCI:
02,21, 11, 10, 01, 12, 22, 20, ... (4)

MycTb cocToaHMa guckpeTHoro napametpa LUMC npeacraensaoT cobor MMMynbCHblE CUrHanMbl C
ha30BoIt MaHUNynsALMeli, kpatHon 2TY p .

Cuctema ypaBHeHu (1) dounbTpaumm 2-3HavyHbIX KOMOMHaUWA (4) B 3TOM crnydae npumeT BUA;
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Uy(k+1) = e (2) = [ (0) TUggs

Uy(r+1) = fk+1(1) = fr+ (0) tuy Uy
.................... ®)

reany = Sin (2) = fia (0) +ugy —ugs
YpaBHeHus (5) onpeaensitoT CTPYKTYpHYto cxemy MY — puc.1.
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My pna npuema LUMC, noctpoeHHbix Ha MITPI Buaa (2) (puc.1), copgepxuTt anckpummHaTop (),
PEKYPPEHTHLIN cornacoBaHHbii unbtp (PCP) n pewatowee yctponcteo (PY). OuckpymwuHatop 1Y

dopMUpyeT pasHOCTb PyHKLMIA nNpaBgononobus ka(MZ)—ka (Mo) OUCKpEeTHbIX cocTosaHun MITPTI

"2" 1 "0" n pasHocTb [ (Ml)—ka(Mo) ANCKPETHbIX cocTosHun "1" n "0". PC® BkroyaeT B cebs
uHesepTop (V) n 7 umdpoBbIX KaHaNoB, Kaxabli U3 KOTOPbIX COCTOUT M3 cyMmaTtopa () v NUHUKU 3aePXKKn

(J13) Ha ogmH TakT paboTbl cucTembl. Pellatollee YCTPOWCTBO OMNpedensieT Hanuuve WnmM OTCYTCTBUE
CUrHana u ero 3afepxky.

Uya

A db on s o o A b on s o o

8
6
4
2
0
2
4
8
6
4
2
0
2
A
8
6
4 4
.
0 |
2
4
8
6
4
2
0
2
4
8
6
A
2
[
2
Af

Uys 8
6
4
: |

o -

) 2 3 4 1 6 7 B I 2 3 4 H 6 7
-4
uy Uy, 8 5
6
4
2 |

1 L N | 1

1 ! 3 4 5 6 24 1 I 3 4 5 6 7
4
Uyg Uyg 8 4
6
4
2 |

T T . . . 0o+ .

4 1 2 3 4 5 6 7 24 1 2 I 4 5 6 l

4
HOMep kaHana HoMep kaHana
a) 6)

Punc.2




4-a MexxayHapoaHasa KoHdepeHuns DSPA-2002

Mo mepe noctynnenus LUMNC Ha Bxog MY B pekyppeHTHOM UrbTpe OCYLLECTBNSETCHA HAKOMNeHNe
umnynbcoB, cocTtaBnstowmx LUMC. lMpu 3aTom Ha BbiXxode KaHama € Hauboree BEpOSITHOW, B AaHHLIN
MOMEHT, Mm-3HayHoW KOMOuHaLumen obpasyeTcss MakCMMyMm rorapmdma OTHOLUEHUS  anoCTEPUOPHbIX
BEPOATHOCTEN M-3HAYHbIX KOMOUHauUun. MMOCKONbKY BPEMEHHOW pasHOC MEXAy KaHanamu cocTaBnsiet
ONUTEeNbHOCTbL nepuoga TakTtoBow 4actoTbl [1CI1, TO peKyppeHTHbIn UNbLTPp NPOU3BOAUT CBEPTKY
npuHaTon Yactu LWUMNC B umnynbc, ANUTENBbHOCTb KOTOPOro HE MPEBbLILWAET Nepuoga TakTOBOW 4acTOThl.
CTpykTypa  pekyppeHTHOro cunbTpa TakoBa, YTO C  MPUXOAOM  KaXOoOro  creayloLlero
dasomaHunynupoBaHHoro umnynsca LWMNC, Makcumym norapudmMa OTHOLIEHUSI  amnOCTEPUOPHbIX
BEPOSAITHOCTEN M-3HAYHbIX KOMOWMHaUUM nepemMellaeTcs W3 KaHana B KaHan, YBenuuMBascb Mo
abConTHON BEMNUYUHE.

Ha puc.2 nokasaH Ha HecKonbkMX TakTax unbTpaumMmM npouecc OpMUPOBaHUS MakcMMyMma

riorapucmMa OTHOLLEHWST anOCTEPUOPHBIX BEPOSITHOCTEN M-3HAYHBIX KOMGUHALMA CUMBOIIOB Uy 1)

(v =1...7) npu npreme oQHOBPEMEHHO TPEX 3 BOCbMU BO3MOXHbLIX LUMC, NnocTpoeHHbIX no npasuny (3) B
OTCYTCTBUM LUyMa (@) 1 nNpu Hanmyum wyma mollHocThio 0 Ab (6). MNocnepoBaTensHOCTL NepemeLLeHnn
MakcumMyma rnorapmdma  OTHOLUEHWS  anoCTEPUOPHbLIX BEPOATHOCTEW onpedensieTcs  NopsiakoMm
cnefoBaHus m-3Ha4YHbIX kKombuHauuin cumsonos B MNCI1.

XapakTepHol 0COBEHHOCTbIO paboTbl PEKYPPEHTHOro COrfacoBaHHOIrO ¢unbTpa B OTCYTCTBUM
Wwyma sIBNSIeTCA PaBeHCTBO HYMO Ha L-HOM (B OaHHOM criydae — BOCbMOM) TakTe CUrHanoB Ha Bcex
BbIxogax (punbTpa 3a MWCKIHOYEHWEM BbIXOAOB, B KOTOPbIX MPUCYTCTBYIOT WCKOMbIE curHanbl. [JaHHoe
CBOWCTBO MO3BOSISIET peanun3oBaTb ONTMMarbHYl0 MOMexoycTonmumBocTe 1Y npu  oBHapyXeHun wu
pacno3HaBaHum LUTMC, cdoopMmpoBaHHbIX Ha MHOroypoBHeBbix MJTPIT.
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FILTRATION PSEUDONOISE SIGNALS BASED ON RECURSIVE SEQUENCES WITH THE BASIS P > 2
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Abstract. The problem of pseudo noise signals filtration based on the linear recursive sequences of
the maximal period with the basis p>2 is solved.

Using representation of a pseudo-random sequence with a period of L = p™ —1 (p - basis of

PNS) by a Markov circuit we shall receive the filtration equations of m-marks combinations of the discrete
parameter:

u](k+l) = fk+1 (Mr) _fk+1 (M[) _u(L—l)k;

Uy(rsr) = Srni (Mq) —fin (M[) UG k+) "YUk (1)

U -n)(e+1) = Sn (Ms) =S (MI) YU oy Tk

where r,/,...,n,...I =1,p; M, - state of the discrete parameter of PNS; ka(M,)—ka(M[) -

Py(i+1)

Pr(k+1)
— a posterior probabilities relation logarithm of an m-marks combinations discrete parameter signal.

The reception device synthesized on the basis of the equations (1) contains the discriminator,
digital recursive filter and threshold device. The filter consists of L-1 channels each of which contains the
adder and line of a delay.

During the process of PNS reception the accumulation of PNS pulses in the recursive filter is
carried out. On the arrival of each pseudo noise signal pulse the relation logarithm maximum of the
posterior probabilities m-marks combinations alternates from one channel to another, being increased by its
absolute size. The law of alternating of the relation logarithm maximum of the posterior probabilities is
determined by the order of m-marks combinations of symbols in pseudo-random sequences . The
recursive filter operation peculiarity in the absence of noise is that on the last stage the signals at all the
outputs of the filter are zero except for the outputs with the required signals. This property allows to obtain
the optimal detection and recognition noise stability of pseudo noise signals generated with multilevel
linear recursive sequences.

The signals in the channels of the filter during the PNS reception based on the sequence
02110122,02 on the last stage are illustrated by fig.1a — in the absence of noise and by fig.1b — in the
presence of noise 0 dB.

difference of logarithms functions of verisimilitude of states of the discrete parameter; Uy(k+1) = In
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