AHAIMN3 XAPAKTEPUCTUK CUCTEM PACMO3HABAHUA HA OCHOBE PA3IOXEHUA
MHOMOMEPHOM MNOTHOCTU BEPOATHOCTU BbIXOOHbIX CUrHANOB MO MOJIMHOMAM
MONNAYEKA
Tansmua C.B., Apmommk C.H.
Boennas Axagemust Pecrryonmuku benapychb
kadenpa pagroIoOKanyuy U pagioHABHT AN

IMocTanoBKa 3a1auu

Cucrembl pacrio3HaBaHusi M - KIIAcCOB IieJiel, TOCTPOEHHBIC M0 baiieCOBCKUM KPUTEPHSIM ONTHMAILHOCTH
[1], umetoT M - kaHAIOB 00PaOOTKH, KAKABIH M3 KOTOPHIX (OPMHUPYET CUTHAN B BUJE CMEHICHHOTO KBaJIPaTHYHOTO
(dhyHKIIMOHATA

ko ¢ *
Zk/g zigOR Oigﬂz) +ag,

e & g0 = (E_,l,...,i,N) - JWCKpeTHas BBIOOpPKA NPUHATOTO CHTHAJNA, COCTOSINAs W3 aJIWTHBHOM CMECH CHTrHaja,

OTPaKEHHOTO OT 06BeKTa g-ro Kiacca §, = (alg,...,?;,vg) u dona &, = (&g»e-»Cyp) (yenosue A,, g =1,M ); &,

- -5l KOMIUIEKCHAsI aMIUIMTYJa BXOJHOW BBIOOPKH &y, MMEIOLIas HOPMAJbHBIA 3aKOH PACIPENC/ICHHUs, KOTOPBIH

o o *T
— — %
onuchiBaetcst kopapuanuontoii Matpuueii R, o =R, + R, R, =&, &, (* - xomnnekcroe conpsikenue, T -

E3
tpancnionnposanue, g =1,M ) - xoBapnanmonnas marpuna curnana, R, =&,'§, - KoBapmaumonHas marpuna

k
¢ona; R - marpuna 06pabotku; a; - cmemienue (kK =1,M ).
Pemenue o Kaacce neiu yao0HO NPHHAMATE B COOTBETCTBHH C MPABUIOM [2]

ecnu Zy, > 0 mmseex [ =1, M |, I#k, 10 BepHo A,

rie Zkjg=Zksg ~ZU/g =§g0Rkl§Z,TO +ay - MexkanatbHas pasHocTh; RV =RY-R" - MekxanansHas matpuua

00paboTKH; ay = ay - a; - MeKKaHaJIbHasl PAa3HOCTh CMETICHHM.
KauecTBO pabOThl TAKMX CHCTEM XapaKTEPH3YCTCS BEPOSTHOCTSIMH MPABHILHOIO PACIO3HABAHMS IEJH K-TO
Knacca Dy ¥ JIOKHOTO Paclo3HABAHMSA EJH k-ro KJacca Ipu HAJIMYHH e g-To Knacca Fy,

D, :J""JPk/k(Zkl/k’---’Zk,k—l/k’zk,kﬂ/k’---’ZkM/k)del/k el
0 0

oo

Fk/g :J..”J.})k/g (Zkl/g"‘"Zk,k—llg’zk,kﬂ/g""’ZkM/g)del/g "'deM/g ,
0 0

rue Pk/g(zkllg’”-’ L k—1/g>Thk+1/ g>-* ZkM/g) - YCIIOBHAasl IUIOTHOCTb BEPOSTHOCTU BEIMYMH Zyj/, ITIPH
HaJIMYMU LIeNM g-ro Kiacca. B JanpHeilieM JaHHYIO IUIOTHOCTh BEPOATHOCTH OyaeM o00o3Ha4dath P/.(z), a

MIEPEYHCICHUC BEIMYUH THIIA Zkl/g oo "Zk,k—l/g ’Zk,k+l/g oo "ZkM/g Oyznem 0003HAYATh Zkl/g "‘ZkM/g ,

TOJIPa3yMeBas, 4TO B ITOM NEPEUHE OTCYTCTBYET BENMIMHA Ly /o -

[Ipn aHanWTHYECKOM pEHICHWH 3afadll pacdyeTa XapaKTePUCTHK pACIO3HABAHWS BO3HHUKAIOT OOIBIINE
TPYAHOCTH, CBSI3aHHBIE CO CIOKHOCTBIO IMOJTyYCHUSI TOYHOTO BBIPAKEHUS 11 MHOTOMEPHOW INIOTHOCTH BEPOSTHOCTH
CHTHAJIOB Ha BBIXOJaX KaHanoB o0paGoTku Pi,,(Z), a TaKKe TPYTHOCTU ONpENENeHUs BEPOSATHOCTEH Pa3IUYHBIX
pelIeHuiA, 00YCIIOBIICHHBIC CI0KHOCTHIO UHTEIPUPOBAHUS 3TOW IUIOTHOCTHU. [IpH 3TOM HEOOXOAMMO €Il YYUTHIBATH
KOPPEISIMI0 CHTHAJIOB HAa BBIXOJAX KaHAJIOB OOPAa0OTKM M OTIIMYME MX 3aKOHA PACIpPENCNICHHS OT HOPMAIILHOTO.

Takum 06pa3oM, TpeGyeTcss paspaboTaTh AHATMTHUECKHH METON pacueta ycloBHBIX BepostrocTelt P(A, / A,)
npasumsaoro D, = P(A; /Ak) U JIOKHOTO Fk/g = P(AZ/Ag), g#k, pacniosnasanus (k,g =1,M ) ana nmo6bix

ki . o
alpyuoOpHO 3aIaHHBIX S PMHUTOBBIX MATPHI] 06pa6OTKI/I R ° W YUCJICHHBIX 3HAYCHUM CMCIICHUU qy, .

Metoa anaiu3a

Hcxons u3 CII0XKHOCTH aHATUTHYECKOTO ONMCAHMS 3aKOHA PAaCHpeleNIeHNsT KBaIpaTHIHOW (OpMEIL, JIeKarien
B OCHOBe Kiaccuukanmud o0Opa3oB, IIeJIeCOO0pa3sHO HCIOJb30BaTh BO3MOXKHOCTH €ro  MPHOIMKEHHOTO
MIPEICTaBICHUS C TIOMOIIBIO CHCTEM OPTOTOHAIBHBIX QyHKIWH [1].
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1. IlpeacTaBiieHe MHOTOMEPHOIi MJIOTHOCTH BEPOSITHOCTH Pa3HOCTEH CHTHAJIOB HA BHIX0/aX KAHAJIOB
00padoTKH pSAAaMH OPTOrOHAJbLHBIX MOJIHHOMOB
O06001IeHre pa3ioKeHUsT IBYMEPHOTO 3aKOHA PACIIPEICTICHHS B Pl IO OPTOTOHAIBHBIM MoJMHOMaM [3] Ha
MHOTOMEPHBIN CIIy4ail UMEeT BU]T
M 41

m m q1 qm M
S] SM _ Sl SM pl
Po(Zpyyg - Zidyg) = 2 2 2 Z 2 2 m{zkl/g“'ZkM/g}HFCII/SZFQZ/PZ(pI(Zkl/g)Zkl/g’
I=1

@1=0  qy=05=0 sy=0p=0 py=0
1#k

rae ©/(zx1/,) — BecoBas (yHKuMs ucnonbyemoro nomuHoma (I=1.M, [ #k); Tailpy - ko3 pHuIeHTHI
S s v
OpTOTOHANLHOTO TONMHOMA; M Z k% Jg % kAM/[ / g} - MaTeMaTHYECKOE OXKHIAHWE CHCTEMBI CIyYalHBIX BEIHYNH
) N
(Zklllg .. 'ZkAAf[/g ), §; — IOKa3aTelb CTENEHU BENUYMHBI Zyy, (I=1 ..M, [#k).

Sy Sm
IInotHOCTH Pg (Z kl/g e g) NpeACTaBjI€Ha B BHJE CYMMBbl HHTETPaJOB C Ppa3AeiIAIOIIUMUCS
MepeMeHHBIMH. [IpyH 3TOM BUJI ammpoOKCUMHPYIOUICH KPHUBOW ompenenseTcs Kod(QQUIMeHTaMH OpPTOrOHAIBLHOTO
v v o S S
MTOJTMHOMA, BECOBOW (DYHKIIMEH M BEIMYMHOW MOMCHTOB m{zkl1 /g ...ZkAAf[ /g } 3TH MOMEHTBI MOTYT OBITH TIOJTYYCHBI

Ha OCHOBE METOJUKH OIPEIeTICHISI MHOTOMEPHOH XapaKkTepUCTHIEeCKON QYHKIIMU KBaIpaTnaHOU (GopMsl [1]
M

i=1 sl -+sM
—0_(V) >
s sM T2
.0V

v;=0
M v M

me O, (v)=expiYv,ay) [ (2r)" detfl—iY v,y ] - MHOrOMepHas xapaktepucThdeckas (QyHKIHMsA
=l 1=l

I#k I#k
COBOKYIHOCTH CIIy4ailHBIX BEJIMYUH Z, xk,=Rg+°Rk’ — ompenenstomas Matpuia, V ={Vy,...,Vi_1,Viits---» Vil -
COBOKYITHOCTb BEIIECTBEHHBIX IIEPEMEHHBIX.

2. Bri6op cemeiicTBa no1uHoMoB. [lonnnomsl [onnavyexka

M3BecTHO [3], 9TO Ka4ecTBO aNIPOKCHUMAIIMH C TOMOINBI0 BBIOPAHHOW CHCTEMbI TOJMHOMOB 3aBHCHUT OT
YHUClia YJICHOB pa3ioxkeHus m. [Ipu 3TOM NpaBWIBHBIA BBIOOp Oa3WCHBIX (YHKIMHA TO3BOJUT JOCTHUYD XOPOIIEH
anmpOKCHMAIMX TIPX HEOOJBIIOM YHCIIe WICHOB psifa. [ pemieHns 3agadn almpOKCHMAIIMH OOBIYHO HCTIONB3YIOT
TTOJIMHOMBI C BECOBOW (DYHKITMEH OINMCHIBAIOIICH OJHOMEPHBIH HOPMAIBHBIM 3aKOH paclpeesIeHus, HapuMep psif
OpmuTa, WM ¢ (QYHKIHEH, CBA3aHHOW CO CTEMEHSMH HOPMAaIBbHON IUIOTHOCTH BepostHoctu (psa IOwnra). Ilpm
3HAYUTENbHBIX OTIMYMSAX pasjaraeMoil IUIOTHOCTH BEPOATHOCTH OT HOPMAIBHOW, COXPAHSIOMIEH TIPH 3TOM
YHUMOJIAJIFHOCTh, TAKKUE aNPOKCHMAIINH, KaK TPABUIIO, HeA(P(HEKTHBHEL. B 3TOM ciiydae HCHONB3YIOT PSIBI C APYroi
BecoBol (yHKuue#, Hampumep, psan Jlareppa. OmHako, B CHIy TIOJIOKHTCIBHON OINPENCIICHHOCTH WHTEpBaa
OpPTOTOHANBFHOCTH MPAKTUYECKOE WCIONb30BaHHEe TONMMHOMOB Jlareppa 3arpynmHuTensHO. B 3ToMm  ciryuae
[IeJIECO00pa3HO UCIOIB30BaHUE OCOOBIX MONMHOMOB Ilommadeka [4,5], KOTOpBIC BBOIATCS C MOMOINBIO CICAYIOMICH
MIPOU3BOIAIICH (PYHKIHA

Flxw, oA ) =(1—wd® | ) (1= ype i@ A7), (1)

KoadhpunpmenTst paznoxkenus (1) mo cTeneHsM NEPEeMEHHON w, SIBIAIOTCS oauHOMaMu [losmadeka creneHu
n, 3aBHCAIIAM OT JIByX IMapaMeTpOB O U A

F(x,w,0,A) = Oy (x, 0, &) + O (x, 0, Mw + +0, (x, 0, M)w? +---+ 0, (x, 0, M) w",

e Q, (x,0,A) — n-piit nomnom Homnnauexka.

OTH TOTMHOMBI SBISIOTCS. OPTOHOPMUPOBAaHHBIMH B OECKOHEYHBIX TIpeieax ¢ BeCOBOH (pyHKumeit

+oo
b, (x,0,8) = h(x,0,0) /[ h(x, 00 M)dx

I'(A+ ix)|2 , 0, A — mapameTtpsl BecoBoit (yrkmmu (0 < o<, A>0).

e h(x,0,\) = 1 (2sin(or))** D g2
T

HocrounctBoM ¢ynkuuu Ilomnadexa siBiasiercst To, 4TO ee HopMa MOXKET U3MEHSTHCS B JIOBOJILHO MIMPOKHX
IpezieNnax B 3aBUCUMOCTH OT 3HAYCHUH IMapaMeTpoB o M A, N3MEHEHHEM KOTOPBIX MOXHO NPHONM3UTE BHJ rpaduka
¢ynxuny [onmagexka kK CMEIIEHHOMY Y-KBapaT paclpeIelIeHUIO C IIPOU3BOJIBHBIM YHCIIOM CTETICHEH CBOOOBI.
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3. BpiOop onTUMAILHOTO 3HAYEHHS TTAPAMETPOB 0 U A
Pemiaercst 3amaua ontummusanuu napameTpoB ¢GyHkuuu I[lomtaueka. ITapamerp A KOCBEHHO ompenensieT

muacniepenio dyukimu A(Xx, O, A) . Benuunza mapamerpa o, B o0IIeM CiIydae, XapaKTepH3yeT CTeHeHb aCHMMETPUH

¢ynxumu Ilommavyeka. Bri6op mapamerpoB BecoBoil (QyHKIMHM HEOOXOAMMO HMPOU3BOJHUTH TaK, YTOOBI MakCHMaJbHO
HpI/I6J'II/I3I/ITB €€ BUI K I/ICKOMOf/i IIJIOTHOCTU BEPOSATHOCTH. 9TO TMO3BOJIMT MOJYYUTh KAaUYCCTBCHHYIO AIIIPOKCUMAIIUIO
Ipu UCIIOJIb30BAHMU MHUHHUMAJIBHOT'O YHCJIa YJICHOB psaa. B OCHOBY COTIJIaCOBaHUA (l)OpMI)I (bYHKIII/II/I Honnaqua 158
I/ICKOMOf/i IUIOTHOCTU BEPOATHOCTHU IMOJIOKCHO PABCHCTBO UX BTOPOTO U TPETHEr0O MOMCHTOB. HpI/I 3TOM OIITUMAJIBHBIC
TIapaMeTphI o U A OTIPEIEIISIFOTCS U3 CUCTEMBI YpaBHEHHH

+o0 +oo
[ (hy(x,0,h)-(x= [h,(x,0,\) xdx)* )dx =M (Z)

+f°(hH(x,oc,x)~(x—+f°hH(x,oc,x)~xdxﬁ Jdx=M(Z)

M

rneM,(z)= m(z){ z,?l /e ,...,z;% /e } - BTOpOi MOMEHT MCXOAHOTO 3aKoHa pacmpeneneHus ( .8; =2);
i=0
— @ sy N ST
Ms(z)=m {Zkl/g R } - TpeTHil MOMEHT MCXOIHOTO 3aKoHa pactpeaenenns ( ,s; =3).
i=0

Takum 00pa3oM, HCHONB3Yys OPTOrOHANBHBIC IOMUHOMBI [loJTadeka C ONTUMANBHO BBEIOPAHHBIMU
rapamMeTpamMy BECOBOW (DYHKIMH, BO3MOXKHO JOCTATOYHO TOYHO AINMPOKCUMUPOBATH JIIOOOH ABYCTOPOHHHUI 3aKOH
pacripeseneHus, 3Ha4YUTeNIbHO OTJIMYAIOIIMNCS OT HOPMAJBHOTO, JaKe IPH HEOOJBIIOM YHCIE WICHOB psiaa. JTo
MTO3BOJISIET AaHAIUTHYECKH OICHWBATH BEPOSTHOCTHBIE XapaKTEPHUCTUKU PACCMATPHBAEMOM CHCTEMBI PaCIO3HABAHMUSL.
[Ipu >TOM mpHBENCHHBIE PE3YIbTATHl MMEIOT OTHOCHUTEIBHO IPOCTOH BHI M MOTYT OBITH HCIIONB30BaHBI IS
MIPOBEACHUS HAYYHO-WH)KEHEPHBIX PACUETOB.

s mpumMepa, Ha puc.] IpHUBEAECHBI KPUBBIE, XapaKTEPU3YIONIHE Ka4eCTBO pabOThl CHCTEMBI pacIiO3HABAHUS
10 PeryJIspHO-KOPPETUPOBAHHEIM IIOPTPETaM, PAcCUMTAaHHBIE IO TpemnaraeMoil metoauke. (Vcmonmp30oBaHEI TpH
KJlacca Iejeld C OJMHAKOBBIMU IUCIIEPCHSAMH W Pa3NUYHBIMH KoddduuneHTamMu koppemsimuu 1 =0.98, r,=0.7
r3=0.3, Y — OTHOIIEHHE CUTHAJI/IIYM).
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ANALYSIS OF RECOGNITION SYSTEMS CHARACTERISTICS BASING ON EXPANSION OF
MULTIDIMENSIONAL PROBABILITY DENSITY OF OUTPUT SIGNAL BY POLLACZEK POLYNOMIALS

Shaliapin S.V., Yarmolik S.N.

Problem statement
Recognition systems of M-class targets designed according to Bayesian optimum criteria [1] have M-
processing channels, each of which forms a signal in the shape of a displaced quadratic functional

kO

/g = égOR égTO tag,
where & g0 = ( il B N ) is a discrete sample of a received signal consisting of additive mixture of a signal reflected
from a g-th class object &, =(&,,,....E v, ) and background &, =(&;,-...E yo ) (condition A,, g =1,M ); &; is the

i-th complex amplitude of the input sample &, having a normal distribution law that is described by a covariational

matrix R, =R, +R,, R, = é;Tég (* is a complex conjugation, T is transponding, g=1,M ) is a

covariational matrix of a signal, R = Ef{f%o is a covariational matrix of background; R™ is a processing matrix; a,
- displacement (k =1,M ).

The decision about a target class is conveniently taken in accordance with the rule [2]
if 24y/,>0 forall [ =1,M , lzk, then A, is true,

where 2y o= 2k — 2/ =2’;g0Rk12';ZTO +ay is the interchannel difference; R“=R“-R” is an interchannel

processing matrix; ay = a; - a; is an interchannel displacement difference.
The performance quality of such systems is characterized by probabilities of true recognition of the k-th class
target Dy and probability of false recognition of a k-th class target in the presence of the g-th class target Fy,

oo

Dy = _[ ' 'JPk/k(Zkllk’- s 2 k1 K> Db oo Sk 1) D21 1k - A
0 0

Fijg = _["‘_[Pk/g(Zkl/g’---,Zk,k—l/g’Zk,k+1/g,---,ZkM/g)del/g e dZipyg
0 o0
where Pk /g( L1/ gre 2k k-1/ g Sk k+1/ g 2 %kM/ g ) is conventional probability density of magnitudes z;;/, in the

presence of a g-th class target. Below, the given probability density would be designated P,/,(z) and enumeration of
magnitudes of Zyy/gse 22k k—1/ g3k k+1/ g+ Zkm /g type would designate Zyy,, ...k /¢ > having in mind that

there is no magnitude z;;,, in this enumeration.

The analytical solution of the problem of recognition characteristics estimation involves great difficulties
caused by complexity of obtaining exact expression of signal multidimensional probability density at the processing
channels outputs P,.(z), as well as difficulties in determining probabilities of different solutions caused by the
complexity of the process of integrating this density. Moreover, it is necessary to take into account signals correlation
at the processing channels outputs and the distinction of their distribution low from the normal one. Thus, it is

necessary to develop an analytical method of estimation of conventional probabilities P( Aj / A, ) of true
D, =P(A;:/Ak) and false Fp, =P(A;/Ag ), g#k, of recognition (k,g=1,_M) for any a priori given
Hermitian processing matrix R" and numerical displacement values a .

Analysis Method

Proceeding from the complexity of the analytical description of the quadratic form distribution law

underlying image classification, it is advisable to apply the possibility of its approximated representation by means of
orthogonal functions systems [1].
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1. Representation of multidimensional probability density of signal differences at processing channels
outputs by means of orthogonal polynomials series
The generalization of the expansion of a two-dimensional distribution law into a series by orthogonal
polynomials [3] into a multidimensional case takes the form of:
av 4

m m q qam M
D Sm _ 5] Sm Pi
Py (Zp1yg - Zidyg) = 2 2 Z 2 Z Z M2y, "‘ZkM/g}Hrflz/szrf]z/I’z(pl(Zkl/g)Zkl/g
I=1

@1=0  qy=0s5=0 sy=0p=0 py=0
Ik

where @;(z;/,) is a weight function of the applied polynomial (I=1.M, [ # k); g,/ py e orthogonal polynomial

coefficients; myf z,i% /g z,i% /g } is the mathematical expectancy of a random values system (z,ill /g z,i% /g ), s;is a

degree index of the value of 73, (I=1.M, [ #k).

The density Pg( Zlill /g z,i% /g ) is represented as the sum of integrals with separating variables. In this
case the form of the approximating curve is determined by orthogonal polynomials coefficients, a weight function and
magnitudes moments m{ Zlill /g z,i% /g }. These moments might be obtained using the methods of determining a

multidimensional chracteristic function of a quadratic form [1]
M
> si

i=l asl+- —tsM

sl sM _ . ik
Mol Z1/grZinnsg 1 =(=1) WGZ(V) ,
l vee M

v;=0
M
exp(—llZVlak,)
=1
l#k . . 1 . . .
where ©,(Vv)= i is a multidimensional characteristic function of a set of random values
N .
(275) det[I_llZVlel]
=l
l#k
z, xk,=Rg+0R“ is discriminating function, V = {Vy,...,Vx.1,Vi+1,.-., Vir} 1S @ set of material variables.

2. The choice of a set of polynomials. Pollaczek polynomials

It is known [3] that the quality of approximation obtained by means of the chosen polynomial system
depends on the number of terms of the expansion m. Hence, a correct choice of fundamental functions would allow to
achieve good approximation in case of a small number of terms in a series. To solve the approximation problem, the
polynomials having a weight function describing one-dimensional normal distribution law, for example, Hermite
series, or having a function tied with degrees of normal probability density (Young series), are usually used. In case
there are significant distinctions of disintegrated probability density from the normal one, while still retaining
unimodality, these approximations are ineffective, as a rule. In this case series having other weight functions, for
example, Laguerre series, are used. However, due to positive determinancy of orthogonality interval, the practical use
of Laguerre polynomials becomes difficult. In this case it is advisable to use special Pollaczek polynomials [4,5] that
are introduced by means of the following generating function

Flx,wooh)=(1—wd® ) ) (1—ype i ) (1)

Expansion coefficients (1), by degrees of a variable w, are Pollaczek polynomials of the n-th degree,
depending on two parameters o and A

F(x,w,a,A)= QO(x,oc,l)+Ql(x,a,X)w+Q2(x,a,X)w2 +o+ 0, (X, 0,0 )w"
where Qn (x,0,A) is n-th Pollaczek polynomial.
These polynomials are orthonormalized within infinite limits having a weight function

oo
h,(x,0,N)=h(x,0,A)/ [h(x,0\)dx,

—oo

where A( x,0,,A )= l(2sin(0c))( Z'X_l)e_(n_z'a)'x|1ﬂ(7»+ix )|2,
T

a, A are parameters of a weight function (0 <a <m, A>0).

The advantage of Pollaczek function is that its form might be varied within rather wide limits depending on
the values of parameters o and A it is possible to bring the shape of Pollaczek function diagram to the shape of
displaced quadratic distribution having an arbitrary number of degrees of freedom.
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3. The Choice of optimal values of parameters o and A
The problem of Pollaczek parameters function optimization is solved. The parameter A determines indirectly

a function variance /(x, O, A). The value of the parameter o, in a general case, characterizes the asymmetry degree
of Pollaczek function. The choice of parameters of a weight function should be carried out so that its form would in
maximum be similar to the required probability density. This would lead to obtaining qualitative approximation while
using minimum number of series terms. The basis of coordinating Pollaczek function form and the required
probability density is the equality of their 2™ and 3d moments. In this case the optimum parameters o and A are
determined using the system of equations

T(hH(x,oc,?»)-(x—ThH(x,oc,?»}xdx)2 Jdx=M,(Z)

+oco +oo
[ (hy(x,0,A)-(x= [h(x,0,1) xdx )® )dx=M5(Z)
M
where Mz(z)zm(z){zzll/g,...,z;%/g} is the 2™ moment of the initial distribution law (Ys;=2);
i=0
_ (3) 51 SM . c e e . M _
Ms(z)=m {Zkl/g""’ZkM/g} is the 3d moment of the initial distribution law ( Y. s; =3).
i=0

Thus, using Pollaczek orthogonal polynomials having optimum chosen parameters of a weight function, it is
possible to approximate accurately enough any double-sided distribution law that differs greatly from the normal one,
even in case of a small number of series terms available. This allows to estimate analytically the probability
characteristics of the recognition system under consideration. Moreover, the given results have a relatively simple
form and might be used in scientific engineering researches.

For example, Fig. 1 shows the curves that characterize the performance quality of the recognition system
using regularly correlated portraits calculated in accordance with the suggested methods. (Three classes of targets
having similar dispersion and different correlation coefficients r; = 0.98, r, =0.7 r;=0.3, v is a signal-to-noise ratio).
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