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INTRODUCTION

It is necessary to find out the fluctuation characte-
ristics of wave amplitude and phase and parameters connected
with them (phase and amplitude difference, coming wave angles
and others) in radiosystem analysis. Besides that, the avail-
ability of information about propagation medium variations
in signal distortions determines the possibility of inverse
problem solution in remote sensing, i.e. retrieval of propa-
gation medium refraction statistical indices (three-dimen-
sional correlation function of the refraction index fl(P, Z)
the altitude profile of the structural constant (, (Z) and
others) [1,2] .

Two schemes of the retrieval problem solution of Ch (Z)
the results of statistical simulation of them with ECM and
accuracy analysis of the suggested algorithms have been given
in this paper. The problem is solved by statistical solution
theory methods which guarantee the obtaining of the most
accurate and stable solution [3] . The retrieved mean value

{h(?) [4] and structural comstant (Z(Z) altitude
profiles allow to estimate the current errors of radio
measurements,

The Inverse Problem Solubtion

Recorded in the space frequencies region LZ).:(C()X) a)y) ,
equations for the fluctuation of phase V2 and of the level
of amplitude V1 approaching Rytov's method [1,2] , are
original in the first scheme
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Where 0'= "_‘)’/K , K - wave number, 9-‘-(91) Qy) , 8, -
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- directing cosines of the plane wave, which falls on the ir-
regular layer; /’L(w ) - Pourrier transformation from
fl(?;.zl) by Q ¢
The idea of the solution method consists in the deter-
mination of the estimate (&, 7Z’) from (1) by %(5}’97
on the set U, Yy (935 = (08 Z}I , formation of the current
space spectrum CD (&5 Z) , and then the integration by
&'  and the estimatlon of [/7 /Z) Usually the main
information which is not connected with /Z(P, Z) is encoded
in the radiosignal phase. That is why the amplitude level
fluctuation V, are used for the retrieval of 5,72(2) .
The relationship between the space spectra @, (&, g)
and (Z)V (&3’)‘ 3’” f) has been discovered (here

<, 5) G, E) = B @ B E) i) )
¢, (@, fo-u) - ; [ bt @50, 8) e g o]

- - 1 ,(2)
where X«:KG/(/I' /0/)/2 - generallzed angle paramet:er
and with 9(//:0 R V= K«.‘?r/ﬁ- 91) vz

The following equation for [’,7 (Z} has been derived
from (2) by transforming it into the correlation function
of the wave amplitude level Byf fluctuations

(2(2) = ffdzra/myﬁx CRALIIHA,

.(3)
The wave amplitude level fluctuations from the directions
le, R quz in BV are registered when placing along the
axis )X on AX= (f f)Z . A5
The equation for the estimation of [r, (Z) has been

obtained also when the observation area is {Qf ;= 7)
T2 7 ox -
(2= 2 2, [da (W) C a2 )0l ) 3 E )
)
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where 4 0[675/, Z; 3:) complies with the system of the
algebraic equations given in the paper and /14[5’) 2 is
the smoothing function determined from the stability
solution conditions [3] .

Equation for the correlation function of the amplitu-
des which are registered when placed on AX = P with time
shift 7 By, (P,T) has been used in the second scheme
of estimation of [;22(2) [’l] . Integral equation for

7
By (p7) = [de Kin7:2) Gi(2)

(5)
with nuclei for the spherical and plane waves Kf and K2
respectively, has been obtained in the approach of geometri-
cal optics and Kolmogorov's spectrum (when plane wave radia-
tor moves in the plane of base P with angle velocity 6 ):

4 (0150 Aoz 4y (052) 5 4-2220033xTH2" )1 1)

: 7
“5’1:“%/%"‘/?/ ’ S,=[p-6z7

where V - wind velocity.

The asimptotical solution of equation (5) have been
found by which the intersection link method is confirmed in
perticular., In that case 51/, (P,7) deternmines [;72[3,7)
with the accuracy up to coefficients in the crossover point
(Z,=VT2/p or  Z; = P/f7 ) of the links.

Statistical Simulation with ECM

Accuracy analysis of the estimates of an (Z) from
(3), &), (5), (6) was carried out with the inclusion of the
simulated normal random field noise in V, (VY 9).
As it has been found complementary errors o;(f};e)d(es’cggt;)
area {9,}7 for the algorithm (4) are determined by the
relative error of the retrieval of /(P Z) : 6’?-6 /6/21 .
The calculations of the estimate accuracy have indicated the
practical possibility of the definition of [},2/2) .
Statistical simulation carried out with ECM, has confirmed
the efficiency of procedures (3), (4) and of the next one
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from (5), (6). Invariant to the statistical characteristics,

procedures (3), (4) still maintained the capability for work

at the gize of the maximum angular placing Af = 0,{ and
J=z 10-+15 . The simulation of the estimate of the
phase fluctuations V5 (f, 6,)  according to amplitude

ones has produced the relative reduction of the error 612/5;

=44 v

SUMMARY

Practical use of the investigated estimation procedu-
res for [,12(2) is marked by the following stages:

for algorithm (3) - by registration of the amplitude
levels J, /1) Y= 0, ﬁx) , by forming the correlation func-
tion Byf (AX = {J,‘—J;)z}'(ﬁ)d;) and by its accumulation in the
area of the angles{ ;

for algorithm (4) - by registration of V,/IJy:O/'@L)
on the set of the angles (= /J , by forming on BV, /I}—Iz)

a; 91;.) 6’,19-) of the spectrum ¢)V/(wx/)'éyz?) J/"} , by its

filtration in the field «J; in accordance with the filter

é‘o[w;) 7; )’f)g”{a)}, 7 )J;/v) and by accumulation in the

area of the angles C )7 3

for the algorithm which follows from (5), (6) - by
registration of the amplitude levels on the bases P at

time [ , by forming 5‘/1 [P; Z}.

REFERENCES

1. A.Ishimaru. Wave Propagation and Scattering in Random
Media. Vol. 2. Academic Press, NY, 1978.

2, S.M.Rytov, U,A.Kravtsov, V.I.Tatarski. Introduction to
a statistical radiophysics. Part 2, Nauka, Moscow, 1978
Gn Russian).

3. V.I.Ponomaryov, S.E.Falkovitch. The random fields opti-
mal retrieval and filtration. IV Int. Symp. on Infor-
mation Theory. Part 1, Nauka, Moscow, 1976, p. 115 (in
Russian),

4. V.A.Andrianov, G.Ja.Bezludko, V.I.Ponomaryov, On altitu-
de profile retrieval of the troposphere refraction index
according to the Earth satellite radiodata. Second Int.
Conf. Anbtennas and Propagation, part 2, Univ. of York,
Heslington , U.K., Publ. Number 195, 1981, p. 2.272.

—1062—

~~

NSO



