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Examined a variant of the software for procedure realization for comparing the level of noise at the
input of the incoherent scatter radar, order to improve its constants without using information from the
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Introduction. Dynamic processes, which occur in the ionospheric plasma and
largely determine the structure of the field F, we have enormous influence on the
radio waves propagation channel. The study of these processes is associated with
the need to predict the state of the ionosphere and determine the optimum
conditions for the short-wave communication. The electron density N, is one of the
main defined parameters of the ionospheric plasma.

The method of incoherent scatter (IS) to obtain information about the basic
parameters of the ionosphere suggests as one of the options, attraction the IS radar
constant C,, which show the state of its technical systems [1]. However, some
difficulties encountered, when we using a constant. These include situation in
which the current state of technical systems varies and differs from the primary,
when was determined the constant Cy, for radar.

The periodic heating and cooling of the large surfaces waveguide lines, which
occur due to changes network supply voltage and fluctuations the ambient
temperature is the main causes of instability of the characteristics of hardware.
Also the situation is complicated with change of solar activity during magnetic and
ionospheric storms. It is causing the necessity in adjusting the amplitude for the
input signal dynamic range of the ADC by changing the amplification factor in the
receiver. The result is a divergence with the radar constant C. To resolve this, is
applied periodic refinement a constant using the automatic ionospheric station —
the ionosonde.

In [2] proposed a variant of carrying out correction for the values of the
constant C in another way — using the information about changing the noise
power P.(f), which present at the input of the IS radar on the current day of the
experiment.
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The purpose of this article is to develop software algorithms for the
implementation the procedure refinement for the IS radar constant by information
about changing the noise power at the radar input.

Implementation of program for the processing mode. In [2] analyzed the
components of the background noise that enters the area of the antenna pattern.

For information about the changing technical characteristics of the IS radar
will compare next graphic lines: the diurnal cycle power Pg(t), recorded during the
calculation of the constants Cj, in the test day, with noise power P.(f), obtained

within the time ¢ = 0,7 on the current day (see block diagram in Fig. 1).

For convenience, such a comparison will put the condition that the array Pe(f)
consisted of N = 365 samples, allowing to realize a cyclic shift of the graph along
the time axis with a step of 1/N, corresponding to Ar =~ 4 min. This shift
corresponds to a change of position of the Earth in relation to the sky for a period
of one day. Similarly, in an array P.(f) readings must attend with the same
discreteness. And since in the IS method for the formation of the daily line taken
receive counts of the noise power for each interval of 15 minutes, using the
programmatic transformation primarily necessary spend interpolation between
points for values P.(¢), aligning dimension of arrays.

After interpolation, necessary implement the cyclic shift of one of the graphs
(Fig. 2) along a horizontal line, and simultaneously run the iterative procedure for
finding the minimum value of A(n) in the form [2].

Am)| — = i {PA()=P.(t—nAt) }* = min.

n=0.N

The following procedure will give the opportunity to fix the coincidence of
minima and maxima of the two lines along the horizontal. Incidentally, at this point
(¢, amyomin =1 —n,At ), spending the count for number of shifts (no = 304 in Fig. 3),

can refine the date of the measurements.

In the next step alternately will changing the values of variables & and d (step
depends by precision) and must be implemented the procedures of finding a
minimum meaning of A(k, d) as [2]

A d)e-zz =Y {P,(0—k [P(1,)+d] }* = min.,

o =-2000,+2000

which gives an opportunity to compare the lines (ko = 0,5 and dp = 1132 in Fig. 4),
but along the vertical.
Execution completes these procedures the constant C. in current day is

calculated as [2]
C. ZQ 1_M =C,-0,5,
k, P
where P- = 750 — a component of the noise level, which is fixed during the
definition of the constant C, at the IS radar, using the transmitter, which is
currently is disabled.
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Fig. 1 — The flowchart of algorithm for correction of constant C,
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Conclusions. In this article describes the procedure that implements the
checking and refinement the constant of IS radar and making possible to use it in
the future for more accurately assess of the electron density N, in the ionosphere by
the measured the scattering signal.

It is shown that the constant does can not track changes in the characteristics
of the technical systems of radar in time, for its refinement is necessary the station
for vertical sounding. In the above work, alternatively, for independent verifying
the constants considered the way, based on the using of information that provided
by the noise and obtained by the receiving antenna. Flowchart and software, using
the language operators of FreeBASIC, was developed for implementation of this
method. Using the mathematical transformations for arrays which containing
information about the distribution of the noise power in the etalon and in one of the
working days of the measurements, have been demonstrated the one is example for
comparing the noise elements.

The comparison results showed that, with ratio to the benchmark day (C
constant was determined June 1), the information of the current day was obtained
by the cyclically shift left on ny = 304 positions that correspond to the calendar
date on April 2.

After that there were obtained coefficients &y = 0,5 and dy = 1132, which
provided information on changes in the receiving and transmitting IS radar
systems, which led to the nonconformity of reality for the constant C,, on 50%.

References: 1. Evans J.W. Theoretical and practical issues to investigate the ionosphere by means of
incoherent scattering of radio waves / J.W. Evans // PIEEE. — 1969. — Vol. 57, Ne 4. — P. 139-175.
2. Pulyayev V.A. Defining the parameters of the ionosphere method of incoherent scattering of radio
waves: Monograph / V.A. Pulyayev, D.A. Dzyubanov, I.F. Domnin. — Kharkiv: NTU “KhPI”, 2011. —
240 p.

Received 20.05.2014

UDC 628.396

Refinement of the incoherent scatter radar constant / D.V. Shapovalova, V.A. Pulyayev //
Bulletin of NTU “KhPI”. Series: Radiophysics and ionosphere. - Kharkiv: NTU “KhPI”, 2014. — No. 47
(1089). — P. 5-9. Ref.: 2 titles.

PaccMOTpeH BapHaHT peain3alid IIPOLEAYPhl IIPOrpaMMHOIO CpPaBHEHHs YPOBHS IIyMa Ha BXOJE
pajiapa HEKOrepeHTHOT 0 PaCCesHUSL Ul YTOYHEHHUsI €0 KOHCTAHThI 63 MCII0Ib30BaHusT HH(OPMALIH C
HOHOC(EPHOH CTaHIHU.

KiroueBble cjI0Ba: CHIHAll paccesHUs, KOHCTAaHTa pajapa, IPOrPaMMHBIC aJTOPHTMBI,
HOHOC(EepHas CTaHIHs, TTApaMeTPbl HOHOCHEpBI.

PosrisiHyTo BapiaHT peanizanii IpoeAypy HPOrpaMHOrO MOPIBHSHHS PIBHS LIyMy Ha BXOXI pafapy
HEKOTePEHTHOTO PO3CISHHS A1 yTOYHEHHs 3HAYEHHS HOro KOHCTAHTH, HE BHKOPHCTOBYIOUH IIPH
pOMY iH(pOpMaIIio 3 iI0HOC(HEPHOT CTAHIIIT.

KiiouoBi ciioBa: curHan po3cCisiHHS, KOHCTaHTa pajapy, HPOrpaMHi alropuTMy, ioHochepHa
CTaHI[is1, HapaMeTpH ioHochepu.
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