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Nmnynechpie mociemoBarensHocTH (MII) HAXOISAT MOCTAaTOYHO INMUPOKOE TPHMEHCHHE B KadeCTBE
aJICKBAaTHBIX MOJICNICH PealbHBIX CUTHAJIOB MPH PEHICHUM PA3UYHBIX MPUKIATHBIX 3aaa4. [lepruoaimueckuii Xxapakrep
PUTMHKH CepIIla ¥ MO3ra 4YeJOBeKa MO3BOJSIET aKTUBHO HCIOJB30BaTh TAKOH THII CUTHAIOB B OHMOMEIUIIMHCKUX
MPWIOKCHUSIX ISl  aNIpOKCHMAIMH  JJICKTpOKapAauorpaMM U anekrpodnnedanorpamm  [0].  TloTeHIumamsHyo
BO3MOKHOCTh MPHMEHCHHS CBEPXITMPOKOMOIOCHBIX KOJUPOBAHHEIX ITOCIIEAOBATCIBHOCTEH MMITYJIBCOB B CHCTEMAax
CBSI3M, PAIMOJIOKAIINN U ONMKHEH HaBHTalMu 00ECIIeYHBAET BBICOKAs pa3pelaroiias CliocCOOHOCTh JaHHBIX CHTHAJIOB
0 JabHOCTH M CKopocTH. OTAeNpHOTO paccMOTpeHHs TpeOyeT pacueT HaJeKHOCTH oreHku mepuoxa UII, T.k.
aBrokoppesinonHass QyHkius (AK®) maHHBIX CHTHAJIOB TPH PAacCTPOHKE IO TMEPHOIY, XapaKTepU3yoIast
BO3MOJKHOCTH OTIPENENICHISI CKOPOCTH, MIMEET CIIOKHYI0 MHOTOIIMKOBYIO CTPYKTYPY, IPUBOAAIIYIO K BOSHUKHOBEHHUIO
anoManpHBIX ommOoK I u II poxa [0]. [Tox anomMansHBIMU omOKkamu 11 poma mMOHUMAaETCsl HEOTHO3HAYHOCTD OIICHKH
rmapaMmeTpa, CBsi3aHHas C MHOTONMHUKOBBEIM xapakTepoM AK®. AnomanpHple ommOku I poma BO3HHKAIOT IO
JelicTBHEM OOJIBIINX BHIOPOCOB IIyMa 3a MpejesaMu riiaBHoro nuka AK®.

BeposTHOCTh HAJCKHOW OLCHKH [EPHOJAA BBIPAXKACTCS 4Yepe3 MHOTOKPATHBIA WHTETpall, TOYHBIN
AHATMTUYECKUAN pacdeT KOTOPOro JocTatodHo 3arpyanutencH [0]. B maHHOH paboTe MpencTaBICHBI 1Ba alTOPUTMa
CTaTHCTHYECKOTO MOJEINPOBAHUS, MO3BOJLSIIONIMX PACCUNTATh BEPOSITHOCTh HAJECKHOW OLEHKH HCCIIEIyeMOTo
mapamMeTpa C pa3iIMYHON CTENCHBI0 TOYHOCTH. [IepBEIi anroput™ (METOIl KOPPEIHPOBAHHBIX BEKTOPOB) pa3paboTaH
Ha 0aze meroma Monrte — Kapiio m y4uThIBaeT BIMSHHE TOJHBKO aHOMaJbHBIX omuOok II poma. Bropoii amropurm
(MeTon mTPSMOTO MOJETUPOBAHUS BBIXOJHOH CTATUCTUKH) OOECIICUYMBACT YUYET IIOJHOTO CIIEKTpa aHOMAIbHBIX
omnOOK 0e3 BBeACHHUS KaKUX — JHOO JOTONHUTEIBHBIX NpHOmmKeHuil. [lpoBeneH MONMHBIN aHATW3 pe3yIbTaTOB
CTaTUCTHYIECKOTO MOAETMPOBAHUS IT0 KAXKIAOMY U3 aJTOPUTMOB.

[TycTs B TeueHHE BpeMeHH HAOMIOICHUS [O,T H] Ha BXOJ] IPUEMHON CHCTEMBI IOCTYIAEeT CMECH MOJIC3HOTO
CUrHaJja S(t| T, 0) 1 OeJIoro TayCCOBCKOTO ITyMa n(t) C HYJIEBBIM CPEIHHMM 3HAYCHHEM U CHEKTPATbHOW IJIOTHOCTHIO

MomHocTd N / 2

2= 5T n@)= 3 agsy (= k7)) + n0) ()

k=0
3nech {ak}=0 wwm 1, k =0,_V - KOJIOBasi MOCIEA0BATEIbHOCTb, MOIYJIUPYIOIIAs PETYISPHYIO MOCie-
JIOBaTEeIbHOCTh MMIYJbCOB. BynemM cuuTarh, 4TO KOJUYECTBO HMMITYJILCOB (V+I) B TOJIE3HOM CHUTHale s(t| T, 0)
ompezensercss BpeMeHeM HaOmoneHns [z U ckBaxHocThio MII, mosToMy OHO MOXET MEHATHCS B IIHPOKHX

npezenax ¢ msmenenueM nepruoza UII 7, . OnenuBaemslit napamerp 7, onpezeneH B alpHOPHOH 00nacTu [L 1L ],

3HAYUTENBHO OO0JIbIIEH 101001acTH, 3aHMMAaeMOM TIIaBHBIM MakcuMyMoM AK® mosesHoro curnana.
OnTUMasbHBIA MpUeMHUK hopMupyeT orapudm GyHKIHOHANA oTHOLIeHHs paBaononoous (JIOOIT) napamerpa 7'
B o6mactu [L;,L,] [0], npuaem L, /T <1, L, /T >>1

M(T)=Nio}"x(t)s(t|T)dt—Niorjns2(t|T)dt (2)

IMoacraBnsst B (2) BBIpaXKEHUE IUISI CMECH x(t) (1), momygaem OOIIMI BWJ CTAaTHCTUKH Ha BBIXOJE OII-
TUMAJIBHOTO IPUEMHUKA

M(T)= g3 (S(@, T)= (v + 1)/ 2)+ 4yN(T) = 43S (1), T)+4,N(T), (3)
rie qg = Ze/ N, - suepreruyeckoe ornowenue curtan/urym (OCII) st snementapaoro umiryisca WTT.

OnopHeBIi cUrHATI COAEPAKUT (v'+ 1 ) ummysse, V' = [T /T ], rae [*] - Llenast 4acTh yMucia. B BeIpaskeHHH

3)
VI

vV T, v
St 1)=1Y Y asay [0~ k1)t ~iT )it = éz S a6, —iT)
0

€i=0k=0 i=0 k=0
- AK® mnocneoBaTelbHOCTH UMITYJILCOB. 371€Ch \p() - AK® snemenrapnoro ummyinsca MIT ¢ dopmoit s, (t)

Sg (T 0. T ) - CHTHaJIbHasi KOMIIOHEHTA CTaTUCTHKH Ha BbIxoe npuemuuka U nim curnansuaas Gynkuus (CD).

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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N(T)= _[ n()s(( Tt /,/eNO /2

- IIyMOBasi KOMITOHCHTA CTATUCTHKH Ha BBIXOJIE ONTHMAIBHOTO MPUEMHHKA Wi IryMoBast pynknus (LLD).

B mporecce paboTel 0bUT0 ycTaHOBICHO, 4TO0 AK®D mocnemoBaTelbHOCTH UMIYJIBCOB MPH PACCTPOUKE IO
MEPUOy HMMEET JIOCTATOYHO CIIOKHYIO, MHOTONHMKOBYIO CTPYKTYpY, IOBEICHHE KOTOPOH TOXYUHSICTCS DSy
3aKOHOMEpHOCTEH. BBICOKHI ypOBeHb MOOOYHBIX MakcMMyMoB Y AK® mpuBOIUT K BOSHUKHOBEHUIO aHOMAJIBHBIX
ommbok Il poma, CyIIeCTBCHHO BIHSIONIMX Ha HAICKHOCTh olleHkn nepuoma WII. Hapymenme perynspHOCTH
onopHoi u npunsaToi UII mpu moMoImy ux mepruoandecKoil MOy ISIIUU KOJOBBIMH MOCIIECIOBATEILHOCTIME bapkepa
MO3BOJISIET CYIIECTBEHHO YMEHBIIHTH aOCOIOTHYIO BEIMYMHY MOOOYHBIX NMUKOB. Hambosee addexTuBHON B dTOM
CMBICIIE OKa3ajach KOJOBas IOCIEA0BaTEIbHOCT, bapkepa ¢ mmuHOW koma 7. Crarmctuka (3) Ha BBIXOXE
ONITUMAJIFHOTO MIPHEMHHKA SBISETCS TayCCOBCKUM JIOKAJIFHO — CTAIIMOHAPHBIM IPOIECCOM: Ha OOIBIIOM ampHOPHOM

WHTEpBaJIe M3MEHEHUS IMepruoa [L ;L 2] OHa TPEICTABIACT cCO00I HECTAIMOHAPHBIA MO CPEOHEMY, AUCTIEPCHH U

UHTEpBally KOPpEeIALUU MpOLecc, a Ha OTpe3Kkax MopsAKa HHTEpBajga KOPPEISLUU BHYTPU [L 1,L2] JlaHHas

CTaTHCTUKA IPOSBIIET CBOWCTBA CTAl[MOHAPHOTO B IMMPOKOM cMblicie mponecca [0]. CriemoBarenbHO, pacuer
Ha/IeXHOCTH oLeHKH nepuoza UIT B o01em ciaydae cieyeT NPOBOJUTh, KaK [l SHEPIeTUYECKOro IIapamMeTpa.
OreHka MaKCHMAaJbHOIO IIPaBIOHOJOOMS MEPHOAA IOCIeNOBATEIbHOCTH HMITYJIbCOB OIPEENseTcs, Kak
T, =argsup M (T ) Ipu neGonpmux 3HaveHmsx OCII nomoxenue abcomorHoro makcumyma JIOOIT M (T )
T,

MOJKET OBITh CBSI3aHO HE TOJILKO C TJIaBHBIM IIMKOM CHI'HAJILHOM KOMIOHEHTHI (CiIydyail Ha/ie)kKHOW OLIEHKH), HO U C ee
MOOOYHBIMH MaKcHUMyMaMH (ciydail aHOMaibHBIX ommOok Il pona), a Takke C IIyMOBBIMH BHIOpOCAaMH BHYTPHU

HHTEpBaJIa [L],Lz] (cmydait aHoMmamsHBIX omuOOk I poma). O6oszHaumMm uepes M, =M (T()) BEJIMYMHY

abcomoTHOro Makcumyma JIDOOII B OKpECTHOCTH TJIaBHOTO IMHKa CHTHAIBHONH KOMIIOHEHTHI, yepe3 M = M (T f ),

j=1,K - Benuuunbl abcomoTHbix MakcuMyMoB JIOOTIT B OKPECTHOCTH COOTBETCTBYIONIMX HOOOYHBIX MAKCUMYMOB
C®, a wepes M, - BemmumHy abcomoTHoro Makcumyma JIDOII B obmacTu, rie curHaIBHAs KOMIIOHGHTA Mana.
Torga, mist OONBLIOrO ANPUOPHOrO MHTEPBANIA W3MEHEHHMs MepHOJa [L1:L2 ], npu (L2 -L; )/T op0 >> 1, Toe
T

kop( - WIHMPHHA IIABHOTO MaKCHMyMma C®; npu g, >> 1 BeposTHOCTH HajexHOW oueHku nepuopa WIT Gyxmer

ONPEACIISATHCS CIEAYIOUUM cCOOTHOIIeHHEM [0]

Lol Xo Xy K

P{) =P[A40 >&‘JJ}MNH= IdeFN(xO)J.... IW(Xo,xI,...,XK)Hde (4)
—0co —0c0 —00 ]=1

B Bepaxkenun (4) Fy (x) - (QyHKIEA pacmpenencHHs BEPOSTHOCTH IIYMOBBIX BBIOpocoB My,

W(xo J X7, X K) - MHOTOMEpHasI TJIOTHOCT BeposiTHOCTH Bektopa M = (M ), M ;,..M g ) . BenescTaue oKaibHO
— CTalMOHAPHOTO Xapaktepa cTaTHCTUKH M (T ), yKa3aTh aHaIUTHYeCKHil BuA QYHKUMM pacnpenenenus [y (M 0)

TOCTaTOYHO CJIOXHO. Kpome Toro, maxe HpH HU3BeCTHOH Fy (x) BBIYHCIICHHE MHOTOKPATHOTO HHTeTpana (4)

MIPEICTaBIsAET COOOH TOCTATOYHO TPYNOEMKYI0 3amady. [IpocToil pacueT BEpOSTHOCTH HAACKHOW OIEHKH NEpHOaa
MOCJIEZIOBATEILHOCTH UMITYJIbCOB MOKHO OCYIIECTBUTH METOJJAMHU CTATUCTUUECKOIO MOJICITUPOBAHHUSL.

AJITOPUTM KOPPEIHPOBAaHHBIX BEKTOPOB, pa3paOOTaHHBIA aBTOPAMH, MO3BOJSCT YYECTh BIUSHHE TOJBKO
aHOMaJIbHBIX OomuOoK II ponma Ha HaISIKHOCTH OICHKH NEPUOJA IMOCICIOBATEIEHOCTH MMIYJIBCOB. B 3TOM Cityuae

MOJKHO NOJIOKHTE [y (xo )E 1. Toraa, BEpOATHOCTH HAJICKHOW OLEHKH OYIET BHIPAKATHCA B IEPBOM MPUOIVKEHUH
uepes (K +/ ) - KpaTHBIH HOpMabHEIH nHTErpat [0]

(K+1) bt Xy A=l

Idxj Iexp ——(X‘ m)R (¥ - m)T

(5

)
rae m= <M> = {](fSF (T() , Tj )}, j= 0,K - MaTeMaTHUeCcKOe OKHIaHHE BEKTOpa M ; ;3 = {le }= qg {S'F (Tl , Tj )},

i,j=0,K - koppensuuonHas marpuua coorBercTByronmx orcueroB JIOOIL. Eciu yuecTs BIUSHHE BCErO OIHOIO

mob6oyHoro makcumyma C® mpu T’ / Ty =2, 1o u3 (5) MOXKHO IOJIY4UTb BEPXHIOI TPAHUILY BEPOSTHOCTH HaJEKHOIT
99 v
242

6aze Merona Monre — Kapno. DneMeHTapHBIN MIar JaHHOTO aJIrOpUTMa BKJIIOYAeT B cebs (opMupoBaHue BeKTOpa

orenky nepuona UII P, = ® . AJITOpPUTM KOPPEIMPOBAaHHBIX BEKTOPOB pealiu3yeT pacueT uurerpaia (5) Ha
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n= {T] j }, Jj=0,K wu3 He3aBHCHMBIX rayCCOBCKHMX CIy4aHBIX 4gucel T) i~ N (0,] ) U pacueT 3JEMEHTOB Koppe-

A A

JSIUOHHOM Matpuibl R . 3aTeM BBIYHCISETCS MATPUYHBIAN KOpeHb A ={Aij }, i,j=0,K nyrem npumeHeHus K
A

Mmarpuiie R pasnoxeHus: X0Nenkoro

A

_]_1 A A
Rjj_zAjz'k , Az’j=0 npu j>1; AT A=R
k=1

j=1
k=1

IMocme pacuera Bekropa M, coxmepxamiero orcuersl JIOOII, ¢ MOMOLIBIO  COOTHOIIEHHUS:

A
ved T =T
M’ = Aﬂ +m MPOU3BOAUTCA TMOCICAOBATCIBHOC CPABHCHHUC OTCYETA JJICMCHTA MO , COOTBCTCTBYIOLIECTO

[JIABHOMY MAaKCHMyMy CHrHanbHOW KommoHeHTsl JIDOII, ¢ ocransHbiME 37eMeHTamu BekTopa M . CoObiThe

M, > {Z\/I j }, j= 1,K mus Beex J COOTBETCTBYET MOMAJAHHIO B OONACTH HANEKHON OLEHKH (IIOJIOKUTEIBHBIMN

ncxonx). BeposTHOCTP HamEKHOH OLEHKH HAXOOUTCS W3 OTHOIICHHS YHCIA IOJOXKUTEIBHBIX HCXOMOB K MOTHOMY
KOJIMYECTBY MCTIBITAaHHH.

PaccMOTpEHHBIN aNTOpUTM KOPPEITUPOBAHHBIX BEKTOPOB 00JalaeT PsIIOM HEIOCTATKOB. YKa3aHHBIH METOJ
HE yYUTHIBae€T aHOMAJbHBIE OIMOKH | posa, BIMSHNAE KOTOPHIX Ha HAJEKHOCTH OLIEHKH TMEPHOIa MOXKET OBITh BeCcbMa
CyIIecTBeHHBIM. Kpome TOro, peamu3anys CTaTUCTHKH Ha BBIXOJE ONTHUMalbHOTO mpHemHuka UII B maHHOM
QITOPUTME  ANMMPOKCUMHUPYIOTCS BCEro JIUIIL HA0OPOM OTCUETOB, HMMECIOIIMX TayCCOBCKOE pacHpeciicHUE.
HUccrenoBanus mokasanu, yTo MakcuMymbsl CO umeroT pasznuyHyto mmpuny, a 111D HecTannoHapHa HE TOJBKO IO
JIICTICPCUH, HO U 110 HHTEepBaITy Koppesiwu [0].

TouyHOE BBIYMCIICHHE BEPOSTHOCTH HaJekHOW oreHku mepuona UII ¢ ydyeTom Bcero crekTpa aHOMaIbHBIX
OmMOOK BO3MOXHO IMPH TOMOIIM AJITOPUTMA MPSIMOT0 CTATUCTUYECKOTO MOJICIUPOBaHUS Tporecca (3) Ha BBIXOJC
ONTUMAJIFHOTO TPHEMHHUKA IIOCIEIOBATEIFHOCTH HWMITYJIECOB. [IOCKONBKY CTpOCHHE CHTHAJIBHON KOMIIOHEHTHI
JI®OIT wm3BecTHO MW JneTanbHO wmcchemoBano [0], BCA CIOXHOCTH JaHHOTO MeTona OyaeT 3akiovaTrhcs B
MOJICTMPOBAHUH ITYMOBOI COCTaBIISIOIIEH, SBIIOIISIHCS HECTAMOHAPHBIM IIPOIECCOM II0 AWCIEPCHH U MHTEPBAILY
KOPPEJIA. ANTOPUTM MPSAMOTO CTATHCTUYECKOTO MOJCITHPOBAHUS SBISETCS MomudUKanuedi u 0000meHneM
Meroma ckomb3smiero cymmupoaaus (MCC). OcHOBHas Wiesl allTOPUTMA 3aKITI0YAETCsl B Pa30MCHUN CIIEITHATbHBIM

0o0pa3oM ampHOpPHOTO MHTEpPBaia M3MEHEHUs IepHoaa [L 1,L2] Ha HEKOTopwle oTpe3ku, rae 1D Bemer cebs, Kak
JIOKAJIbHO CTAl[MOHAPHBIN CIyYalHbINA IPOLIECC, a MIABHBIM UK €€ KOPPEIAIMOHHON (QYHKIMH UMEET IHUPHHY 1 xop J »
rne j - HoMep MHTepBaa.

1 1

0,1 ; 0,1
s s
x x
<] <]
= =
3 3
9] o
0 0
= =

g 0011 g 001
I I
= =
® ®
o o
aQ aQ
o) o)
2] 2]

0,001 0,001

0,0001 0,0001

1 1,5 2 25 3 35 4 1 15 2 25 3 35 4
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Puc. 1. BepositHOCTH aHOMaBHBIX omHOOK I poma u cyMMapHOii OIMOKY TPH OIIEHKE TIEpHOoa PETYIIPHOH (clieBa)
U MOy THPOBAHHOH KOOBOH MOCIeN0BaTeNbHOCTHI0 bapkepa ¢ mmuHoi koga M =7 (cnpasa) moclnenoBaTenbHOCTH
HMITYIIbCOB.

Otcuersl 1@ reHepupyIOTCS MOCIEIOBATENFHO HA KaXKAOM HHTEpBalie CTAMOHAPHOCTH, IPHUYEM KOJIWYECTBO H
BEJIMYMHBI KOX(P(GUIMECHTOB MJIsI METOIa CKONB3SAINICTO CYMMHUPOBAHUS HAa TAaKMX WHTEPBANAX pPAa3IMYHBl W
BBIUUCIIAIOTCST  TIpeABapuTeNbHO. [lomydeHHass TakuM o00pa3oM CTaTHCTHKA OYIET SBIATHCS —HEMPEPHIBHON
peanuzanuell HecTallMOHAPHOTO CIyYaHOTo mpollecca. DTO MO3BOJMIO pPealn30BaTh TOUHOE paclpeaesieHue MaKCh-
MYMOB Ipoliecca Ha BbIX0Je onTuMaibHOro npuemMHuka MII npu pacueTe BepOSTHOCTH HAJIEKHON OLIGHKH MEpHOAa
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UII. Pe3ynbTaThl CTaTUCTHYECKOTO MOJICITHPOBAHHS MO naHHoMy anroputmy st WII, cocrosmwmx w3 7, 10, 15
HMIIYJIbCOB, COOTBETCTBEHHO, IPEACTABICHBI Ha pHC. 1.

W3 pucynka BumHo, uto yBenmdeHne OCII m kommuectBa uMmityiabcoB B MIT mpHUBOAUT K YMEHBIICHHIO
BEPOSATHOCTH aHOMANBHBIX OmHKO0K Il poma (KpeCTHKH M IMyHKTHPHBIE KPUBBIC) W BEPOATHOCTH CyMMapHOW OIITHOKH
(durypsl u cromHbie KpuBbie). Hapymenne perymsipaoctu WIT mo 3akoHy KOJOBBIX TOCIEIOBaTENbHOCTEH bapkepa
MTO3BOJISIET CYIIECTBEHHO MMOHNU3UTH BEPOATHOCTh aHOMAJIBHBIX ommOok 11 poxa.
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THE COMPUTATION METHODS FOR DETETERMINING THE RELIABILITY OF THE CODED PULSE
SEQUENCE PEROID
Nechayev Y.B., Radchenko Y.S., Sokhnyshev S.V.

Voronezh State University
394693, Voronezh, Universitetskaya square, Radiophysics Department.

The article researches the estimation reliability of the coded pulse sequences period, whose auto — correlation
function has a complex multi — peak structure leading to anomalous errors of the I and II sort [0]. The anomalous
errors of the II sort can be thought of as a parameter estimation ambiguity caused by multi — peak character of auto —
correlation function. The anomalous errors of the I sort occur under the influence of large noise overshootings beyond
the bounds of the auto — correlation function main peak.

The paper presents two algorithms of statistical modelling allowing calculation of the probability of reliable
estimation of a parameter under research with different degree of accuracy. The first algorithm (correlated vector
technique) has been developed based on the Monte — Carlo technique and takes into account the impact of the
anomalous errors of the II sort only. The second algorithm (the technique of the output statistics direct simulation)
allows to take into account the total spectrum of the anomalous errors with no derivation of additional approximations.

v
Let the mixture x(t)=s(t‘ 1) )+ n(t)= Zakso (t - kT, )+ n(t) of the desired signal s(t| T()) and AWGN
k=0
n(t) with zero mean and power spectrum density N / 2 be supplied to the input of receiver within the time of

[0, Ty ] Here {ak }= 0 or I, k= ﬂ - code sequence simulating regular pulse sequence. The parameter under

estimation 7T} is determined in the apriori area [L 7L ], which is much more than sub-area occupied by the primary
maximum of desired signal auto — correlation function. The optimum receiver generates the logarithm of the

Ty
maximum likelihood ratio functional M (T )= ]\f J‘(2x(t)—s(t‘T ))S(I‘T )dt of T in the area of [L 1L 2], where
0 0
L;/T <1, L,/T>>1.Thestatistics M (T') can be represented as:
M(T)= 45 ({1, T)= (v'+ 1)/ 2)+ N (T) = 43S (T T)+ g, N (T). (6)

where qg =2e¢/N, - signal — to — noise ratio (SNR) for the elementary pulse, v’ = [T /T ], where [*] - integer part

of number. In expression (6), Sp (TO,T ) — statistics signal component at the output of pulse signal receiver of signal

VoV Ty Ty
function, S(TO,T)=£ZZa,-ak ISO (t—kTo )3'0 (t—iT)dt, N(T)= J.n(t)g(t|T)dt/1leN0/2 - statistics noise
€ i=0 k=0 0 0

component at the output of optimum receiver. The maximum likelihood pulse sequence period estimation is given by

T, =argsup M (T ) Breaking the regularity of reference and received pulse sequences using their periodic
T,

modulation by the Barker code sequences enables dramatic reduction of the absolute value of side peaks. In this sense,
the most efficient is the Barker code sequence of code length of 7. Statistics (6) at the output of optimum receiver is

the Gaussian locally — stationary process: within the large apriori interval of period change [L 1,L2] it is non -
stationary process by average, variance and correlation interval and within the sections of correlation interval order
within [L ;L 2] this statistics manifests its features of stationary process in broad sense [0].

Denote the values of absolute maximums of the logarithm of maximum likelihood ratio functional within the
primary (index - 0) and respective side maximum areas of signal function by M j =M (T j ) J =0,K; M N -
absolute maximum value of the logarithm of maximum likelihood ratio functional in area, where signal component is
small. Then the probability of reliable estimation of pulse sequence period will be determined by
Py = PlM 0> ﬂ]\/[ j }M N H According to the algorithm of correlated vectors, the probability of reliable estimation

in the first approximation will be expressed through (K + 1) - multiple normal integral computed by the Monte-
Carlo method [0]

) =P[Mo i{leH=

j=1.K

—(K+1) = X X A=1
% Idxo J.J‘ exp —é(x—m)R (x—m)T
detR = o
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where  m= <M > = %02 Sg (T 0. T )}, j=0,K - mathematical  expectation of  vector M ;

R= {le }= qg {S‘ F (Tl T ) )}, i,j=0,K - correlation matrix of samples of the likelihood ratio functional logarithm.

Accurate computation of the probability of reliable estimation of pulse sequence period is possible with the
help of the algorithm of direct statistical simulation of the process at the output of optimum receiver. The simulation
algorithm is modification and generalization of the sliding summation method. The idea of the algorithm consists in
division of the apriori interval [L ;L 2] into some intervals, where noise functions behaves locally as a stationary
random process. Samples of noise functions are generated serially at each stationarity interval, where the number and
values of coefficients for the method of sliding summation at such intervals are different and computed previously.
The results of statistical simulation of this algorithm for pulse sequence, composed of 7, 10 and 15 pulses, respec-
tively, are presented in fig.1.
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Fig. 1. The II sort anomalous errors (doted line and asterisk) and the combined error (curves and figured points)
probabilities under the period estimation of regular (left) and modulated (with Barker’s code sequence of code length
M =7) (right) pulse sequences.
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