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BBEJEHUE

Vcnonp30BaHue alanTUBHBIX aHTCHHBIX PEIICTOK JJIsl TMPOCTPAHCTBCHHOW OOpaOOTKH CHTHAJIOB MO3BOJISCT
CYIIIECTBCHHO YIIYYIUTh XAPAKTCPUCTUKUA TEICKOMMYHUKAIIMOHHBIX, PAJIHOJIOKAIIMOHHBIX H THIPOAKYCTHICCKHUX
cucteM. V3BeCTHO, YTO OCYIIECTBUTH TOUHYIO HACTPOWKY aJaNTHBHBIX aHTEHHBIX pemérok (AAP) m Tem cambiM
JIOCTUTHYTh TEOPETHYECKH TIPEACILHOTO 3HAYCHHsI KPUTEPHUS KauecTBa CUCTEMBI 00paboTku curHaioB [1-3] He
TTO3BOJISTIOT (MIIYKTYaIlil BECOBBIX KOI(PQPUIMEHTOB. YpOBEHb BO3HUKAOIMNX B AAP ¢uykTyanuii onpemenseTcs
AITOPUTMOM HACTPOWKH BECOBOIO BekTopa. MccnemoBanne BAMAHUS (IIyKTyanuii BECOBBIX KO3()(QHIMEHTOB Ha
XapaKTePUCTHKH aIalITUBHBIX PEMIETOK ¢ TPAIUEHTHBIMHU aITOPUTMAMH HACTPOMKH OBLIO TIPOBEJICHO B paboTax [4-6].
B Hactosmee BpeMs B AAP HaunHAIOT BCE IMMpPe UCTIOIH30BATHCS TaK Ha3bIBAEMbIE OBICTPHIE aTOPUTMBI HACTPOMKH
Ha OCHOBE MPSMOTO WM PEKKYPEHTHOTO OOpAaIeHUs BEIOOPOYHON KOPPEIAIIMOHHON MaTPHUIIBI BXOJHBIX CHTHAJIOB.
[To3TOMY IIpeCTaBIsICTC HHTEPECHBIM HCCIICAOBaHMIE (TYKTyalnii BECOBBIX KO3((PHUIMCHTOB B TAKUX CHCTEMAX.

CraTHCTHYECKOE HCCICOBAHUE OBICTPHIX aNTOPUTMOB B HACTOSINEE BpEMs SIBHO HEHOCTaTOYHO. MMeeTcs
BCErO HECKONBKO paboT, MOCBAMEHHBIX aHAJTN3y HEKOTOPBIX CTAaTHCTHYCCKUX XapaKTCPUCTUK alrOPUTMOB
HETIOCPEJICTBEHHOTO OOpaIIeHus] BBEIOOPOYHON KOppEIAIUMOHHONH Matpuisl [7-9], Tak B pabortax [8,9] Obum
MTOJYYEHBl PE3yNbTAaThl, CBHACTEIBbCTBYIONINE O TOM, YTO NPH HAJHYUH CTATHCTHYECKOW CBS3H MEXKIY BEKTOPOM
BXOJHBIX CHTHAJOB M aJalTHPYEMBIM BECOBBIM BEKTOPOM IIPUBOAWUT K WCKAKEHHMSIM BBIXOJHOTO CHTHajla M
YMCEHBIICHUIO CPEIHET0 3HAYEHHUS BBIXOJHOH MomrHOCTH AAP 10 CpaBHEHHIO CO CTallMOHAPHBIM PEXHMOM IIPH
ONTUMAaJbHOM 3HAYEHWH BECOBOTO BEKTOpa. JTOT 3(P(EKT 3aBUCUT OT YWCIA OJHOBPEMEHHO 00pabaThIBaeMBIX
BBIOOPOK BXOJHOTO CHTHAJIA U ¢ (PU3NIECKOW TOUKH 3PEHHUSI OUYEBHUIHO SKBHUBaJICHTEH 3 (DeKTy '"mepexoMIeHcauun"
BBIXOJHOW MOITHOCTH B AAP ¢ rpagueHTHBIMH anropuTMamu Hactpouku [4,5]. Craructudeckwmii anamu3z AAP ¢
OBICTPBIMU PEKKYPCHTHBIMHU aJITOPUTMaMHU OOpaIICHUs BBIOOPOYHON KOPPEISAIIMOHHOW MATPHIBI B U3BECTHBIX HAM
paboTax He IMPOBOAMIICS.

B Hacrosmeii pabore wuccieayercs BiusHUE (DIyKTyaluid BECOBBIX KO3(D(HIMEHTOB Ha XapaKTCPUCTHKH
Y3KOIIOJIOCHOW aJanTHBHOW AHTEHHON PEIMIETKH C OJHOKPATHBIMH JIMHCHHBIMH OTPAHWYCHUSAMH Ha JHArPaMMy
HanpasienHoctu (JJH), padoraromeii mo GbICTPOMY PEKKypEeHTHOMY alrOpHUTMY HacTpoWku. [ penienust naHHOH
3aJlaud MCIOJH30BAJICSI METO TCOPHH BO3MYILCHHIA, C TIOMOIIBIO0 KOTOPOT'O B MEPBOM MPHOJIMKCHUH OBLTH HaMICHBI
AHATTMTUYECKNE BBIPAXKCHUS U KOPPEIALMOHHON MaTPHIHI (IIyKTyalldii BECOBOTO BEKTOpPA M BBIXOIHON MOIIHOCTH
AAP. TlpoBenéHHOE KOMITBIOTEPHOE MOJCIMPOBAHKME IOKA3ajl0 JOCTATOYHO XOPOIIee COBIAJEHHUE IMOTydeHHBIX
TEOPETHUYECKUX PE3YIHTATOB C YUCICHHBIM SKCIIEPUMEHTOM.

IIOCTAHOBKA 3AIAYN
Paccmorpum  N-aiieMeHTHYIO  y3KOTOJNIOCHYI0O AAP ¢ JHMHEHHBIMH OTpaHWYCHUSMH Ha JIUarpammy

HanpaBJIeHHOCTH. JIUCKPETHBIN OBICTPBIM PEKKYPEHTHBIN aITOPUTM HACTPOUKH BeCOBBIX Kod(pdumuentos W nannoit
AQHTEHHOH PEIIETKN ONMCHIBAETCS /N - MEPHBIM BEKTOPHBIM yYpaBHEHHEM Clieayromero Buaa [3]:

W(k+1)=PW(k)—(1-0)P(PR,P )" PX " (k+1)X T (k+1W(k)+W,, (1)
rie X (k)= S (k)+ E( k) - BeKTOp BXOAHBIX CHIHAJIOB, PAaBHBIA CYMME TMIOJIE3HOTO CHTHAJTa W TIOMEXH
(< X (k)>=0,< S (k)>=0< E( k)>=0), Wq - BEKTOp KOMIUIEKCHBIX  BECOBBIX  KO3()(HUIIMEHTOB,
cooTBeTcTBYIOIIMH "xenaemoit" JIH mokost (pu OTCYTCTBUYU BHEIIHUX MTOMEX),

o - ko3 durment “3a0bIBaHMS” B thopmyne OLIEHKU KOppEeNALMOHHOMN ¢byHKIMT
R, =(1-a)Sa"X*(k—n)XT(k-n),

n=0
P=I-C(CC )it OpPOCKIMOHHAsT Matpuia (MarpuyHblii GWIBTP B KOHType ympaBiueHus AAP),
obecrieunBaroIias BBEACHINE MHOTOKPATHBIX JIMHEWHBIX OTPAaHMYCHUH Ha MPOCTPAHCTBCHHBIE XapakTepuCTUKH AAP (
I - enunuunas matpuna pasmeproctu [N X N']), C= [él , 62 yerns C . ] - Marpuua orpanudeHuii pasmepHoCTH

[N X L ], cronbuamu KoTopoil sIBISIOTCS JHHEHHO-He3aBHCHMble BeKTopbl orpanmdeHuit C; (L - 9MCII0 BBOAMMBIX

OTpaHWYEHHH), 3HaKU *, A T y % 0603HAYAIOT, COOTBETCTBEHHO, omiepanui KOMIUIEKCHOTO COTPSDKEHHUS,

SPMHTOBCKOTO COTPSKEHUS, TPAHCTIOHMPOBAHNUS U TICEBI00OpAIICHH.

@2001, anekTpoHHas Bepcus nogrotossieHa 3A0 ABTIKC Cankr-lMeTtepbypr, http://www.autex.spb.ru
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Bynem paccmaTpuBaTh y3KOMOJIOCHYI0 AAP ¢ KOpPENIIMOHHON MaTPHUIEH BXOIHBIX CUTHAIOB BHA:
R, (kk+n)=<X"(k)XT(k+n)>=R "
rae r - K03 QUIMEHT KOPPEISIIUU MEXKITy OTCYETAMH BXOJHBIX CHTHAJIOB,

R . - npocrpancTBeHHas 4acTh KOPPENISLMOHHON MATPULBI BXOAHBIX CUTHAJIOB.

D + +
IIpu TakuxX OPEeIMONOKCHUSX, a TAKKe 3aMeHe mpu cratucrudeckoM anammse ouenku (PR P )" ma (PR _P)",

METOaMU TEOpMH BO3MYyIIeHHil mo manomy mapamerpy (1 — &), rme O — 1, 6bu10 HONYYeHO BBIpaKEHHE IS
2
MOIITHOCTH BBIXOJHOTO CUTHaNIa < |Z | > € y4€ToM QIyKTyamui BECOBBIX KO3()(UIIHEHTOB!

1-3r7

|
<|z[ > = {1+5(1—oc)Fsp((PRmPﬁPRéé <zl >, )

- OCTAaTOYHas MOIIHOCTh CHrHana Ha Bhixoge AAP mpum nocrosaHOM crammonapHom 3uauenmn W, Bextopa

BECOBBIX K03()(PUIINECHTOB.
U3 ¢dopmynsl (2) BUOHO, YTO BBIXOJHAS MOIIHOCTh aHTEHHOHM PEHIETKH, HalIeHHAs ¢ Y4ETOM (IIyKTyauui
BECOBOT'O BEKTOPA, 3aBUCHUT OT KOA(QHUIMEHTa aBTOKOPPEISIIUY BXOIHBIX CHTHAJIOB 72 B JaHHOM CIIy4ae BO3MOXKHO

1 .
KaK yBeIMUYEHHE MOIIHOCTH (TIpH 7 <ﬁ) (busnueckn moHATHBIA 3PdekT paccoriacoBanus (misadjusment, [2]),

1
Tak U €€ yMEHBIICHHE - “TIepEKOMIICHCAIUSI’ MOIIHOCTH (TIpU ZT) 10 CPaBHEHHIO CO 3HAYCHHEM MOITHOCTH,
3

MOJYYSHHBIM MIPU MMOCTOSIHHOM CTaIl[MOHAPHOM BECOBOM BEKTOpe. B yacTHOM cilyyae HEKOpPpPEIUPOBAHHBIX OTCUETOB

MOIIIHOCTh CUTHaja Ha BbIxone AAP Bcerjga Oounbllie CBOETO ONTHMAIbHOTO 3HAYCHUS W ONPENEISeTCS TOJBKO
H3MEeHEeHHsIMH K03 duuunenra “3adbiBanus” O .

Pemast ypaBHenue (1) B cranpoHapHOM pexume padoTel AAP, B mepBoM NpHUOIMKEHHHA OBUIO TOTYyYEHO

TaKKe BBIPAKEHHE [Tl KOPPEISILIMOHHOM MaTpHIbl (PIYKTyaluii BECOBOTO BEKTOPA:

2

Ky(n)=a" =% 725 PR Py )7 )
I+a 1—r

W3 npuBenéHHoit (opmynbl BUAHO, 4TO (IIYKTyallMd BECOBOTO BEKTOpa Ui OBICTPOrO PEKKYPEHTHOTO

ITOpPUTMAa HACTPOMKH, B OTIHYHE OT MPOCTOrO I'PaJMEHTHOTO AITOPUTMA, HE SIBISIFOTCS M30TPONHBIMHU. CTereHb

v o +
HEHM30TPOMHOCTH (GIIyKTyaluii ompenensercss cOOCTBCHHBIMM 4ucIaMu mceBpoobpartHoit Matpuusl (PR P )",
Hampumep, HECIOXHO IMOKa3aTh, YTO B YacTHOM ciiydae AAP ¢ OJHOKpaTHHIMH JTHHEWHBIMH OTPAHWYCHHSIMH Ha

JMarpaMMy HAIPaBICHHOCTH (IyKTyalin BECOB PaBHbI HyJO B HampasieHud orpanmueHuii (C| ), MUHUMaIbHBI B

HampaBJICHUU ITOMCXU ( P& ) 1 MaKCUMaJIbHBI BO BCEX OCTAJIbHBIX HAIIPABJICHUAX.

PE3YJIbTATBI KOMIIBIOTEPHOT' O MOJEJINPOBAHUA

Jns Toro, 4roOBl MPOBEPUTH OOOCHOBAHHOCTH NPHONMKEHUH, CIENaHHBIX IPH TEOPETHYECKOM aHallU3e
¢urykTyanuii BecoBoro BekTopa AAP, ObII0 POBEAEHO YUCICHHOE MOJIETHPOBAaHNHE N - SJIEMEHTHOM Y3KOIIOJIOCHOM
aHTeHHOH penieTkH (N=7), paboTarolei 1mo ObICTPOMY PEKKyPEHTHOMY airoputMy (1) ¢ OJJHOKpAaTHBIMH JIMHEHHBIMHU
orpann4eHusAMH (L=1) Ha 1uarpamMMy HalpaBJICHHOCTH (PacCTOSHHE MEXKTy JIEMEHTaMH Opajsoch paBHBIM IIOJIOBHHE

IUTHHBI BOJHBI). J[Isl OMHOKPATHEIX orpanuyernii marpuia C umeer pasmeprocts [ N X1]upasaa C=C; =S * rae

S’ - BeXTOp BOJIHOBOTrO (PPOHTA HOJIE3HOIO CUTHATA.

Ipennonaranock, uro Ha AAP mOCTYNarT CTAaTUCTHYCCKH HE3aBUCHMEBIC ITOJIC3HBIA CUTHAN ¥ OJJHA TTIOMEXa C
HEKOPPETMPOBAaHHBIMU OTCUYEéTaMH. KOMIUIEKCHBIE aMIUIUTYABI BXOAHBIX CHTHAJIOB (DOPMHPOBAIINCH W3 JIBYX
HE3aBUCHMBIX NCTOYHHUKOB TayCCOBCKOTO “‘0eroro” mryma. YTIIBI MIPUXOAa MOJIE3HOTO CUTHANA M IIOMEXH OBIIN paBHBI
COOTBETCTBEHHO 6 5=00, 0¢ =45% , MOIITHOCTH ToMexu Obiia B 10 pa3 OoJibllle MOIIHOCTH IMOJIC3HOTO CHUTHaia. B
KaXJIoM dieMeHTe AAP TpUCYTCTBOBaJI Takke HEKOPPEIMPOBAHHBIA COOCTBEHHBIN IIyM, MOITHOCTH KOTOPOTO
cocraBisuia (.1 MOIIIHOCTH MTOJIE3HOTO CHTHATIA.

OKCIIepUMEHTAIBHOE OTPEICTICHNE CTATHCTHUECKUX XapakTepucTHK AAP Beloch B CTAaI[IOHAPHOM DPEXHIME
paboTel myTéM ycpeanenus o 10000 He3aBUCUMBIX OTCUETOB.

Jnst mumroctparu Ha Puc. 1 mpencraBieHa KpuBas CXOAMMOCTH (KpuBas 0OyYeHHs) BBIXOTHOW MOIIHOCTH
AAP mpu O =0,95, nomydennas myteMm ycpeaHenuu no 20 peamusanusMm. M3 pucyHka BHIHO, 4TO BBIXOAHAsS
MOIITHOCTh BBIXOJWT HA CTaIlMOHAPHBIN YpoBeHb IpuMepHO 3a 50 mrteparmit. OgHAKO, B CTAIlHOHAPHOM COCTOSHHU
OHa HECKOJIBKO OOJIbIIIe ONTHMAIBLHONW. DTO MPEBBINIEHHE 00YCIOBICHO (IIYKTyallUsIMA BECOBOT'O BEKTOPA.

Ha Puc. 2 npuBeneHsl JaHHBIE TIO MCCIEAOBAHUIO 3aBUCUMOCTH BBIXOAHONW MONTHOCTH AAP OT BenMuuHBI
kodpdunmenta ‘“3abbiBanms” O . KpuBas (1) omuchIBaeT TEOPETHYECKYIO 3aBHUCHUMOCTh, KpuBas (2) -
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SKCIEPUMEHTAIBHYI0. M3 pHCYHKa BHIHO, YTO MMEET MECTO JAOCTaTOYHO XOpPOIIee COTIACOBAHHE TEOPETHUECKUX U
9KCIEPUMEHTAIBHBIX PE3yIbTATOB.
B tabmuue 1 anms cpaBHEHUS MPEACTaBICHBI COOCTBEHHBIC YHCIA KOPPEISIIMOHHON MaTpHIbl (QIyKTyarmii

Kw BECOBOTO BEKTOPA, PACCUUTAHHBIC C MCIIOJIb30BaHUEM GopMybl (3) U HalICHHBIE TIO0 pe3yJIbTaTaM YUCIEHHOTO

MOACINPOBAHUA. BI/II[HO, YTO COOCTBEHHBIE YHCIIA OLICHKH Z(aHHOﬁ MaTpulbl, HaﬁHeHHOﬁ Ha OCHOBC MOJCIIMPpOBaHNA,
XOpOoLIO COTJIACYHOTCA C TCOPETUICCKUMU paCYCTaMU.

Puc. 1 Puc. 2
Tabauna 1

Teoperuyeckn BbIYHCICHHBIC CoGcTBeHHbIE uncia oneHKH Matpunsl K w
CoOCTBEHHBIE YHCIIa MATPHITBI K W
2.4984 2.6983
2.4984 2.6574
2.4984 2.4664
2.4984 2.2495
2.4984 1.9748
0.0036 0.0037
0.0000 0.0000

Takum 00pa3zoM, IPOBEAEHHOE YHCICHHOE MOJCIHUPOBAHHE TOATBEP)KAAET MPABOMEPHOCTh HCIIOJIB30BAHUS
MIPETIOKEHHOTO0 B paboTe MPUOIMKEHHOTO METOJa pacyeTa CTAaTUCTHYECKUX XapaKTepucTHK AAP ¢ ObICTpbIMEH
PEKKYPEHTHBIMH JITOPUTMaMH HACTPOHKH BECOBBIX KO (HHIIUECHTOB.

Pab6oTa BrimonHeHa npu noanepskke Poccuiickoro onna GpyHaaMenTansHbIx uccienoBanuii ( rpantel N 00-
02-17602, N 00-15-96620) n INTAS (Ne96-2352).

JIUTEPATYPA

1. Mownzunro P,A,, Munep T,Y, AnantuBHble aHTeHHBIE peIIETKY, - M,: Paano u cBs3b, 1986.

2. Yunpoy b., Ctupus C. AmantuBHast 00paboTka curaaios. - M.: Paguo u cBs3b, 1989. 440 c.

3. Hudson J.E. Adaptive array principles, 1991.

4. Urnarenko C.B., ManbueB A.A. CTaTUCTHUYECKHE XapaKTEPUCTHKU aJaTHBHBIX aHTCHHBIX PEMETOK MPH
00paboTKe TUCKPETHBIX CHTHAJIIOB ¢ KOppenupoBaHHbIMH oTcuétamu // M3B. BY30B. Pagnodusuka, 1994. 1. 37. N12.
C. 1532 - 1545.

5. ManbueB A.A., 3umuna C.B. BimsHue ¢uykTyanuii BeCOBBIX KOA(QQUIMEHTOB Ha XapaKTCPUCTHKH
aIalITHBHBIX aHTCHHBIX pemérok // M3B. BY3o0B. Pagnodusuka, 2000. 1. 43. N1. C. 83 - 92.

6 Maltsev A.A., Zimina S.V. Experimental studying of influence of weight coefficients jitter on output signal
of adaptive antenna array // Antenna theory and techniques, Proceedings of 3-rd International Conference. Sevastopil,
Ukraine, 1999. P. 287 - 289.

7. Reed L.S., Mallett J.D., Brennan L. E. Rapid convergence rate in adaptive arrays // IEEE Trans. 1974. v.
AES-10. N6. P. 853-863.

8. Van Veen B.D. Adaptive convergence of linearly constrained beamformers based on the sample
covariance matrix // IEEE Trans. Signal Processing. 1991. v. 39. N6. P. 1470 - 1473.

9. Krolik J.L., Swingler D.N. On the mean-square error performance of adaptive minimum variance
beamformers based on the sample covariance matrix // IEEE Trans. Signal Processing. 1994. v.42. N2. P. 445 - 448.

&
A4




3-a MexxayHapogHasa KoHdepeHuns DSPA-2000

WEIGHT VECTOR JITTER PHENOMENON IN ADAPTIVE ANTENNA ARRAY WITH RECURSIVE
SAMPLE MATRIX INVERSION ALGORITHM
Maltsev A.A., Zimina S.V.

Faculty of radiophysics, Nizhny Novgorod State University,
Gagarin ave. 23, 603600 Nizhny Novgorod, Russia
tel. 8(312) 65-61-53, e-mail maltsev@rf.unn.runnet.ru

INTRODUCTION

It is well known that weight coefficients jitter in adaptive arrays (AA) does not allow to obtain a theoretical
limit of the quality criterion [1, 2]. The value of weight vector jitter is dictated by adaptive algorithm which used.
Studying of influence of weight vector fluctuations on statistical characteristics of adaptive antenna arrays controlled
by gradient LMS algorithm with linear constraints was presented in articles [3-5]. Now become widely used so called
the fast adaptive algorithms based on direct or recursive sample covariance matrix inversion, therefore it is interesting
to investigate the weight vector jitter influence on these systems. Some results for adaptive algorithms with direct
matrix inversion were obtained in [6-8].

In this paper, it is studying the weight vector fluctuations influence on adaptive array with linear constraints,
when recursive sample matrix inversion algorithm is used. By means of perturbations theory, method of analysis of
such systems was developed. It was obtained expression for output power and correlation matrix of weight vector
jitter. Computer simulation has showed that experimental results confirm the theoretical analysis.

PROBLEM SETTING AND SOLUTION
We consider N-element narrow-band antenna array with linear constraints on the pattern. Discrete recursive

sample matrix inversion algorithm for the weight vector W of the adaptive array is described by N-dimension vector
equation [2]:

W(k+1)=PW(k)—(1-a)P(PR,P)'PX (k+1)X" (k+1W(k)+W,, (1)
where: X (k)= S (k)+§ (k) is a vector of input signal that is a sum of useful signal S (k) and interference 5 (k)
(< S (k)>=0< 5 (k)>=0); Wq is a vector of complex weight coefficients that corresponds to "desired" radiation

pattern with no interference at the environment, ¢ is coefficient that determine the length of memory in estimation of

correlation function ﬁk =(1—0¢)Za”)?*(k—n))2T(k—n). It is assumed that samples of input signals are
n=0
independent.
In Eq. (1), P=I-C(C*C )_1C+is projection matrix (matrix filter in adaptive antenna control-loop),
providing the multiple linear constraints on spatial characteristics of the adaptive array; I is identity matrix;
C= [6‘1 ,52,...,6’ 11 is [ N XL ]-matrix of constraints, which columns are linear-independent vectors of constraints 5‘, ;

L is number of constraints; superscripts *, ¥, T and * denote operations of complex conjugate, Hermitian’s conjugate,
transposition and pseudo-inversion, respectively.
The correlation matrix of the input signals supposed to be equal to

R, (kk+n)=<X"(OXT(k+n)>=R_r"
where r is coefficient of correlation between samples of input signals, R, is a spatial part of the correlation matrix of
input signals.
In assumption of small parameter (1-a) (a — 1) , applying the theory of perturbations, there was obtained
- -2
an expression for the power of output signal < |Z|2 >cr =<‘WT(k)X (k)‘ >.r that takes into account the weight

vector jitter phenomena:

1-3

2
r 2
> Sp(PR  P)" PR )} < 2" >. )

1
<|2)* >er= 4= (-0
2 r
The term < |Z |2 >o=WZR Wy is a power of signal in adaptive array output with constant stationary value WCT of

the weight vector (without jitter). The second term in the formula (2) accounts for weight jitter phenomena. As seen
from the theoretical formula, the output power depends on value of correlation coefficient r and coefficient ¢ .
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RESULTS OF COMPUTER SIMULATION

Computer simulation has been made for linear adaptive array of seven elements equally spaced at half a
wavelength. Adaptive antenna array received useful signal and one interference. Arrival direction of the signal was
normal to line of array. Interference had 45 degrees angle between line of array and the arrival direction. The power of
the interference was ten times the power of signal of interest, and the power of the internal noise was one tenth of the
power of the signal.

In Fig. 1 convergence curve of output power of AA is plotted. It is seen from the figure, that output

Figure 2
Figure 1 1 - theory, 2 - experiment

power has time of convergence approximately equal to 50 iterations. In steady-state, the output power of AA is greater
than optimal power. This effect is due to weight vector jitter (misadjastment, [1]).

In Fig. 2, it is shown the output power of AA versus coefficient (1-« ). Curve 1 represents the theoretical
results, curve 2 shows the results of computer simulation. From figure it is seen, that the simulation curve is close to
the results of theoretical formula (2). So, computer simulation confirms correctness of the proposed method of
statistical analysis of AA with recursive sample matrix inversion algorithm.

The work was carried out with the support of the Russian foundation of fundamental studies (RFFI grants
No. 00-02-17602, N 00-15-96620) and INTAS (grant Ne96-2352).
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