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ABSTRACT 
Context. Under conditions of simultaneous exposure to active and passive interference, the passive component decorrelates the 

active component of the combined interference in the receiving channels of the surveillance radar, which significantly reduces the 
effectiveness of its suppression. Therefore, in order to adapt the weight coefficients of the spatial filter during spatio-temporal proc-
essing of radar signals, it is necessary, by one method or another, to form a classified training sample generated only by active noise 
interference. 

Objective. The goal is to optimize the choice of a method for generating a classified training sample for various elevation chan-
nels of the radar field of view, taking into account the predicted distribution of passive interference in range. 

Method. An analytical assessment of the distribution of the most powerful Cb type cumulonimbus cloud systems, followed by 
mathematical modeling of the effectiveness of the active noise suppression using various training samples generation methods. 

Results. Based on the performed analytical calculations, it was shown that in the upper part of the field of view of surveillance 
radar in the sector of elevation angles from 6º to 30º, the upper boundary of Cb type clouds does not exceed 75 km, which guarantees 
the absence of passive interference at the end of the radar range. This makes it possible to form a training sample at a time interval 
located before the radiation of the next probe pulse. In the lower part of the field of view in the sector of angles 0º to 6º, the upper 
boundary of the clouds is located at a distance of 75–270 km, which does not allow the formation of a training sample at the end of 
the radar range. It is proposed to use the correlation method, in which the time interval for the formation of the training sample is 
determined by the “on the fly” analysis of the magnitude of the inter-channel correlation coefficient. The choice of the interval with 
the highest value of inter-channel correlation during the repetition period allows us to form a training sample with the least influence 
of passive interference on the process of suppressing the active component of the combined interference. As a result of modeling, it 
was found that the use of a training sample significantly reduces the duration of the transient process when forming the weight coef-
ficients of the spatial filter and, accordingly, improves the quality of the suppression of active interference. 

Conclusions. The scientific novelty of the work lies in the fact that for the first time the problem of individual selection of a clas-
sified training sample for the surveillance radar elevation channels has been solved. Practical significance consists in the develop-
ment of a methodology for analyzing the location of the most powerful cloud systems in range in the radar field of view with varying 
degrees of influence of passive interference in elevation channels in a real signal-noise environment. To the practical novelty should 
also include the results of simulation modeling, which confirm the need to choose a method for generating a classified training sam-
ple in different elevation channels of the radar viewing area should also be attributed. 

KEYWORDS: combined interference, classified training sample, modeling, inter-channel correlation coefficient modulus. 
 

ABBREVIATIONS 
JK – jamming canceller; 
ANI – active noise interference; 
CTS – classified training sample; 
MICC – magnitude of the inter-channel correlation 

coefficient; 
PI – passive interference; 
SF – spatial filter. 

 
NOMENCLATURE 

h – height of the upper limit of clutter;
 h0 – radar position height above ground level;

 
k - complex value of the weight coefficient; 

RЗ – Earth radius;
 

0U - complex value of the interference voltage in the  

main channel; 

КU  - complex value of the interference voltage in the  

compensation channel; 
ρ  – inter-channel correlation coefficient modulus; 

2σ АП  – jamming variance. 

 
INTRODUCTION 

In real-world operating conditions, both active noise 
interference and passive interference (PI) can affect a ra-
dar [1]. An active noise interference (jamming) is created 
by sources of independent continuous noise emissions 
located in the far zone of the antenna, such sources are 
point-like in range and angular coordinates. Passive inter-
ference (clutter) is a radar signal reflected from the under-
lying surface of the Earth, hydrometeors or chaff and is 
non-stationary in nature. With the combined effect of the 
jamming and passive interference, the passive interfer-
ence decorrelates the active component of the combined 
interference in the receiving channels of the radar [2, 3]. 
Under these conditions, in the distance sections in the 
angular directions where the passive interference is pre-
dominant, the compensation of active interference be-
comes problematic [4]. In addition, the presence of pas-
sive interference, which in the general case has non-
stationary nature, leads to a significant delay of transients 
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during adaptation of spatial filters [4, 5]. This is due to the 
degradation of the SF weighting coefficients when com-
pensating for active interference at the range intervals 
over which the PI operates. In [6], an attempt was made 
under the conditions of combined interference to apply 
the alternate adaptation of the subsystems of spatial and 
temporal radar signals processing. However, the random 
nature of the passive interference distribution at range 
intervals did not allow to obtain a significant improve-
ment in radar noise immunity. 

Thus, in order to effectively suppress the active com-
ponent of the combined interference in elevation chan-
nels, it is necessary to form a classified training sample 
generated only by the active interference. 

 
1 PROBLEM STATEMENT 

There are various methods for the formation of CTS 
[7] . For the formation of CTS, time, frequency or correla-
tion differences in the structure of active and passive in-
terference can be used. In real conditions of radar func-
tioning, elevation channels are affected to varying degrees 
by passive interference. In the lower elevation channels, 
passive interference reflected from the underlying surface 
of the Earth has a greater effect. In the upper elevation 
channels, interference reflected from hydrometeors or 
chaff has a greater effect. 

Thus, for the design of interference suppression sys-
tems, it is necessary to optimize the choice of methods for 
the formation of CTS. It is also necessary to take into 
account the general laws of the distribution of cloud sys-
tems in the Earth’s atmosphere [8], which affect the dis-
tribution of passive interference in range in elevation 
channels. The task solved in this article is to develop a 
methodology for choosing methods of forming a classi-
fied training sample in elevation channels of a typical 
surveillance radar. 

 
2 REVIEW OF THE LITERATURE 

A number of publications are devoted to improving 
the efficiency of spatio-temporal processing of radar sig-
nals under the influence of combined interference. The 
most promising of them are adaptive systems capable of 
automatically suppressing active interference signals 
without a priori information about the interference envi-
ronment, improving the reception of a useful signal [9]. 
However, with the simultaneous exposure to jamming and 
clutter, the efficiency of existing adaptive systems of spa-
tio-temporal processing significantly deteriorates due to 
jamming decorrelation by clutter. 

In many well-known technical solutions, it is proposed 
to use a fixed time interval located at the end of the radar 
range for the formation of a CTS [11, 12]. The proposed 
technical solutions are based on the a priori assumption 
that the intensity of passive interference decreases with 
increasing range. Moreover, the presence of a fixed inter-
val simplifies the implementation of the method. 

However, with spatially distributed cumulonimbus 
cloud systems of type Cb, the intensity of the reflected sig-

nals at the maximum range of the radar in the lower eleva-
tion channels of the field of view can significantly exceed 
the inherent noise of the receiver, as well as the level of the 
ANI. This does not allow effective suppression of the ac-
tive component of the combined interference. 

In [13], a method for generating a CTS was proposed, 
in which the calculation of weighting coefficients is per-
formed in the frequency range shifted relative to the 
working frequency range of the radar. However, due to 
the differences in the central frequencies of the interfer-
ence used to form the SF weighting coefficients and the 
center frequency of the spectrum of the useful radar sig-
nal, the suppression coefficient of the ANI deteriorates 
significantly [13]. To increase the ANI suppression coef-
ficient at the signal frequency, an automatic measurement 
of the phase difference due to the frequency difference 
between the ANI and the signal, with the subsequent ad-
justment of the noise phase in the compensation channel, 
was proposed in [14]. This significantly complicated the 
implementation of the proposed method. 

In [15, 16], a correlation method was proposed for 
generating a classified training sample, using the natural 
non-stationarity of passive interference in time (in range). 
Such non-stationarity is characteristic of signals reflected 
both from hydrometeors and from chaff cloud, which 
have a point-like character. The proposed method is based 
on the use of a posteriori information regarding the distri-
bution of passive interference in range. 

Taking into account the fact that under the influence 
of both ANI and passive interference, the passive interfer-
ence decorrelates the signals generated by a point source 
of ANI in the receiving channels of the radar, it seems 
possible to estimate the distribution of the module of the 
interchannel correlation coefficient over the range sec-
tions. In this case, according to the known values of the 
MICC, a time interval is selected for adapting the weight 
coefficients of the jamming canceller with the maximum 
correlation value, which corresponds to the lowest level 
(or absence) of passive interference. 

MICC ρ  can be calculated using the “sliding win-

dow” method at intervals consisting of m range samples 
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The number of samples m to be averaged in expres-

sion (1) is determined by the adaptation time of the spatial 
filter weight coefficients. If in the expression for calculat-
ing the weighting coefficient of jamming canceller 

________
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0 )(   kkk UUUUk  , as well as in the expression for 

MICC (1), the averaging intervals are the same, then the 
calculation of the weight coefficient and MICC are per-
formed in parallel and synchronously. Thus, the possibil-
ity of real-time radar operation is provided. For example, 
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with a useful signal duration of 1 μs, the duration of the 
transient process during the formation of the weight coef-
ficient, and, accordingly, the formation of the MICC, can 
be approximately 10 μs.  

 
3 MATERIALS AND METHODS 

Taking into account the variety of methods for gener-
ating CTS and the varying amount of passive interference 
in elevation radar channels, it seemed appropriate to de-
velop a methodology for selecting methods for generating 
CTS in elevation channels of surveillance radars during 
their design or modernization.  

The morphological classification of clouds consists of 
10 forms, 20 species and 36 varieties [8]. In this regard, it 
seems advisable to consider only those types of clouds 
that can cover a significant part of the radar field of view 
in azimuth, range and altitude, creating the most difficult 
conditions for the operation of SF. The main data on these 
types of clouds are given in table 1. From the table 1 it 
follows that the most difficult conditions for the operation 
of SF arise when exposed to passive interference reflected 
from cumulonimbus clouds of the species Cb. 

 

Table 1 – Data on the considered forms of clouds 

Abbrevition Type The height of the 
lower boundary, km 

Layer thickness, 
km 

As  altostratus 2…6  1…2 
Sc  stratocumulus 0.5…1.5  0.2…0.8 
Ns  nimbostratus  0.5…1.9  2…3 
Cb  cumulonimbus  0.6…1.2  3…8 

 

Let us analyze the location of the passive interference 
layer reflected from Cb types clouds on the radar’s range 
depending on the elevation of the radar beam and the 
height of the position of the radar above sea level. 

Let us consider the geometry of the problem (Fig. 1) 
on the plane containing the center of the Earth C and the 
radar’s beam OA. Earth’s surface can be approximately 
represented by a circle of radius RЗ. Let the height of the 
position of the radar above sea level be – h0 , height of 
the upper limit of passive interference – h. In this case, 
the upper limit of passive interference can be represented 
by a circle with the center at the point C with a radius of 
RЗ + h. The point of intersection of a radar beam with a 
circle of radius RЗ + h corresponds to point A in Fig.1. 

It is necessary to determine the position of the upper 
limit of passive interference on the radar range scanning, 
i.e. determine the length of the segment OA. 

Let’s introduce a polar coordinate system with a pole 
in point O and a polar axis OM, corresponding to zero 
elevation. Let the angle of the point A be denoted as θ. 
The equation of a circle of radius a with center at the 
point (r0, θ0) in the polar coordinate system r, φ is de-
fined as [12]: 

 
22

000
2 )cos(2 arrrr  . (2)

 
where r is the polar radius; φ – polar angle; (r0, θ0) – co-
ordinates of the center of the circle. 

 

Figure 1 – Geometry of the problem 
Taking into account (2), the coordinates of the center 

of the Earth )90,( 03
 hRС  and the notation intro-

duced, the equation of the circle corresponding to the up-
per limit of the passive interference is defined as: 
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Since the polar angle   coincides with the elevation 

angle   in the introduced coordinate system, the desired 
segment OA is determined by solving equation (4) with 
respect to the substitution  . 

The discriminant of an equation is defined as: 
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By the condition of the problem 0hh  , therefore, the 

discriminant (4) will be positive, and equation (4) will 
have two real roots: 
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An analysis of expression (6) and the conditions of the 

problem shows that only a positive root will be its solu-
tion, while the second (negative) root will correspond to 
the second intersection point of the OA line (containing 
the radar beam) with the circle. Finally we have: 
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4 EXPERIMENTS 
Let us apply the obtained dependence of the distance 

on the height of the border of passive interference (PI) to 
the radar 36D6 of Ukrainian production, which is used in 
air defense systems in many countries of the world. The 
radar has two fields of view in elevation, called “lower” 
(0 ... 6 °) and “upper” (6 ... 30 °). The values of angles in 
elevation of the radar beams are given in table 2. 

 

Table 2 – The values of angles in elevation of the radar  
36D6 beams 

Elevation angle, degree 
Beam number 

Lower field of view Upper field of view 
1 0.75 9 
2 2.25 15 
3 3.75 21 
4 5.25 27 

 

The dependence of the distance on the height of the 
upper boundary of passive interference (clouds of Cb 
type, as shown it table 1) for the elevation beams of the 
36D6 radar is shown in Fig. 2 (upper zone) and Fig. 3 
(lower zone).  

 

 
Figure 2 – The dependence of the distance on the height of 

the upper boundary of passive interference for the upper zone 
 

 
Figure 3 – The dependence of the distance on the height of 

the upper boundary of passive interference for the lower zone 

Analysis of Fig. 2 shows that with the height of the 
upper limit of passive interference equal to 9 km, at the 
end of the range there will be an area free from interfer-
ence for the formation of CTS. So, for example, for the 
1st beam of the upper zone, the upper limit of passive 
interference will correspond to a distance of about 75 km 
75 км, for the 2nd one – 35 km, for the 3rd and 4th – 25 
and 20 km. 

As follows from Fig. 3, the upper boundary of Cb type 
clouds in 1–4 beams of the lower zone will be located at a 
distance from 70 to 270 km. Therefore, the formation of 
CTS in the elevation channels of the lower zone of the 
36D6 radar according to the method proposed in [11, 12] 
cannot be ensured under real operating conditions. 

An acceptable method for the formation of CTS in the 
elevation channels of the lower zone may be the correla-
tion method proposed in [15, 16]. In the proposed 
method, a real-time “on the fly” estimation of PI distribu-
tion in range in each elevation channel is carried out. 
Such estimation is made by calculating the MICC for the 
range interval. Moreover, taking into account the natural 
unsteadiness of the PI in range, CTS is formed in the time 
interval with the maximum value of the MICC, at which 
the PI has the lowest level. 

 
5 RESULTS 

The Simulation of a spatial filter was carried out in 
graphical extension SimuLink of MATLAB computing 
environment. The simulation was carried out for the case 
when the active noise interference affected the direction 
of the side lobes of the antenna pattern of the main chan-
nel. In this case, in the direction of the active noise inter-
ference source, the gain of the compensation antenna was 
equal to the gain along the side lobe of the main antenna. 
Passive interference was acting from the direction of the 
main lobe of the antenna pattern of the main channel. The 
gain of the main antenna was 20 dB higher than the gain 
of the compensation antenna. 

Under these conditions of external influences on the 
spatial filter, interference signals in the reception channels 
were set as follows:  

– the ratio of the active interference dispersions to the 
noise dispersion in the reception channels is equal in the 
interval equal to the inter-pulse period; 

– the ratio of the dispersion of passive interference to 
the dispersion of noise: in the main channel is 30 dB, in 
the compensation channel is 10 dB; 

– passive interference was set at intervals (0–50) and 
(300–400) μs within the inter-pulse period. In this case, 
the dispersion of passive interference at the intervals of 
the range within the inter-pulse period varied within 3 dB. 

The following parameters were monitored during the 
simulation:  

– waveforms of signals at the input and output of the 
spatial filter; 

– the magnitude of the inter-channel correlation coef-
ficient;  

– the magnitude of the weighting coefficient; 
– active noise interference cancellation ratio.  
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Under the specified modeling conditions, for the dis-

persion of active noise 2
AП  in reception channels equal 

to 10 dB, we got the results are presented as shown in 
Fig. 4–7: 

– in Fig. 4 shows the signal 0U  acting at the input of 

the main channel of the spatial filter in the current inter-
pulse period (0–500) μs. An signal with compensated 
active influence is also shown, acting at the output of the 
spatial filter in the next inter-pulse period (500–1000 μs). 

Such latency occur due to the delay of the 0U  and КU  

signals for the CTS formaion time.  
 

 
Figure 4 – The signal at the main input (0–500) μs and at 

the output (500–1000) μs of spatial filter 
 

– Fig. 5–8 show the distributions of the normalized 

MICC ρ , the weighting coefficient magnitude k  and 

the interference cancellation ratio КП on the interval (0–
500) μs, where the classified training sample is formed, as 
well as on the interval (500–1000) μs, where it is used. 

From Fig. 5 it follows that the maximum value of ρ  in 

the interval (0–500) μs of the current inter-pulse period is 
reached at a time moment corresponding to 300 μs. At the 
end of the current inter-pulse period, in accordance with 
the proposed algorithm, the formed weighting coefficient 

оптk  is selected according to the maximum 
max

  value 

to compensate the active interference delayed in the delay 
lines of the spatial filter for the one repetition period. 

 

 
Figure 5 – The distribution of the normalized MICC at 
intervals of formation (0–500) μs and using (500–1000) 

μs of the training sample 

 

Figure 6 – The distribution of the weighting coefficient magni-
tude at intervals of formation (0–500) μs and using (500–1000) 

μs of the training sample 
 

From Fig. 6 (with 2σ АП  equal to 10 dB) and Fig. 8 

(with 2σ АП  equal to 30 dB) it follows that at intervals of 

the presence of passive interference (0–50) μs and (300–
400) μs, the weight coefficient modulates it, violating the 
inter-period correlation. After the formation of a classified 
training sample by the proposed method, the modulation 
of passive interference does not occur. 

 

 
Figure 7 – The distribution of the cancellation ratio at intervals 

of formation (0–500) μs and using (500–1000) μs of the training 
sample 

 
In Fig. 7 shows the efficiency of active interference 

suppression both on the interval of training sample forma-
tion and on the interval of its use (as the dependence of 
the suppression coefficient vs. time) The decrease in the 
suppression coefficient at the intervals of (0–50) μs and 
(300–400) μs during the formation of the CTS, as well as 
at the intervals (500–550) μs and (800–900) μs when we 
using CTS, is explained by decorrelation of the active 
interference by passive interference, which is confirmed 
by Fig. 1. 

This is determined by the excess of passive interfer-
ence over active. Comparison of the time of increase in 
the suppression coefficient during the formation of CST 
(starting from the 50th microsecond) and when using CST 
(starting from the 550th microsecond) shows that after the 
formation of the training sample, the duration of the tran-
sition process decreases significantly. So, during the for-
mation of the training sample, the duration of the transi-
tion process (until the coefficient of suppression reaches 
the value KП = 6dB) is 200–50 = 150 μs. 

In the interval of using the CST, the duration of the 
transition process (until the coefficient of suppression 
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reaches the value KП = 6dB) is 575–550 = 25 μs. Based 
on the results obtained, it can be considered that under the 
conditions of unsteady passive interference, the proposed 
method for processing radar signals will increase the radar 
interference immunity. 

 
Figure 8 – The distribution of the cancellation ratio at intervals 

of formation (0–500) μs and using (500–1000) μs of the training 

sample with active interference variance 2σАП  = 30 dB 

 
6 DISCUSSION 

A comparative analysis of two methods for forming a 
classified training sample based on the general distribution 
pattern in space of the most powerful Cb type cumulonim-
bus clouds showed that it is necessary to use different 
methods to increase interference immunity in different ele-
vation channels. So, in the upper part of the field of view it 
is rational to use the a priori method, i.e. use the time inter-
val located at the end of the radar range, with a guaranteed 
absence of passive interference. In the lower part of the 
field of view, where such an interval is absent, the a poste-
riori method with the “on the fly” correlation analysis of 
the presence/absence of passive interference at range inter-
vals is more preferable. 

In this case, by choosing the interval with the highest 
value of MICC, you can select the time interval with the 
lowest level of passive interference to adapt the weight 
coefficient of the spatial filter. 

 
CONCLUSIONS 

Based on the performed analytical calculations, it was 
shown that in the upper part of the field of view of surveillance 
radar in the sector of elevation angles from 6º to 30º, the upper 
boundary of Cb type clouds does not exceed 75 km, which guar-
antees the absence of passive interference at the end of the radar 
range. This makes it possible to form a training sample at a time 
interval located before the radiation of the next probe pulse. In 
the lower part of the field of view in the sector of angles 0º to 6º, 
the upper boundary of the clouds is located at a distance of 75–
270 km, which does not allow the formation of a training sample 
at the end of the radar range.  

It is proposed to use the correlation method, in which the time 
interval for the formation of the training sample is determined 
by the “on the fly” analysis of the magnitude of the inter-
channel correlation coefficient. The choice of the interval with 
the highest value of inter-channel correlation during the repeti-
tion period allows us to form a training sample with the least 
influence of passive interference on the process of suppressing 
the active component of the combined interference. As a result 
of modeling, it was found that the use of a training sample sig-
nificantly reduces the duration of the transient process when 

forming the weight coefficients of the spatial filter and, accord-
ingly, improves the quality of the suppression of active interfer-
ence. 
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AНОТАЦІЯ 
Актуальність. При одночасному впливі активної і пасивної завади остання декорелює активну складову комбінованої 

завади в прийомних каналах РЛС виявлення і супроводу, що істотно знижує ефективність її компенсації. Тому при просто-
рово-часовій обробці радіолокаційних сигналів необхідно тим чи іншим методом сформувати класифіковану навчальну 
вибірку, породжену тільки активною шумовою завадою для адаптації вагових коефіцієнтів просторового фільтра. 

Метод. Аналітична оцінка розподілу найбільш потужних купчасто-дощових хмарних систем виду Cb з подальшим ма-
тематичним моделюванням ефективності придушення активних завад з використанням різних методів формування навчаль-
ної вибірки. 

Результати. На підставі проведених аналітичних розрахунків показано, що у верхній частині зони огляду типової РЛС 
виявлення і супроводу в секторі кутів місця від 6º до 30º верхня межа хмар виду Cb не перевищує 75 км, що гарантує відсу-
тність пасивних завад в кінці дальності дії РЛС. Це дозволяє сформувати навчальну вибірку на часовому інтервалі, розта-
шованому перед випромінюванням чергового зондуючого імпульсу. У нижній частині зони огляду в секторі кутів 0º до 6º 
верхня межа хмар розташовується на дальності 75–270 км, що не дозволяє сформувати навчальну вибірку в кінці дальності 
дії РЛС. Запропоновано використовувати кореляційний метод, при якому часовий інтервал для формування навчальної ви-
бірки визначається шляхом поточного аналізу величини модуля міжканального коефіцієнта кореляції. Вибір інтервалу з 
найбільшим значенням міжканальної кореляції протягом періоду повторення дозволяє сформувати навчальну вибірку з 
найменшим впливом пасивної завади на процес компенсації активної складової комбінованої завади. В результаті моделю-
вання встановлено, що використання навчальної вибірки істотно зменшує тривалість перехідного процесу при формуванні 
вагових коефіцієнтів просторового фільтра і, відповідно, покращує якість придушення активної завади. 

Висновки. Наукова новизна роботи полягає в тому, що вперше вирішена задача індивідуального вибору класифікованої 
навчальної вибірки для кутомісцевих каналів РЛС виявлення і супроводу. 

Практичне значення полягає в розробці методики аналізу розташування найбільш потужних хмарних систем по даль-
ності в зоні огляду РЛС з різним ступенем ураження кутомісцевих каналів пасивними завадами у реальній сигнально-
завадовій обстановці. До практичної новизни також слід віднести результати імітаційного моделювання, які підтверджують 
необхідність вибору методу формування класифікованої навчальної вибірки в різних кутомісцевих каналах зони огляду 
РЛС. 

КЛЮЧОВІ СЛОВА: комбінована завада, класифікована навчальна вибірка, моделювання, модуль міжканального 
коефіцієнта кореляції. 
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AННОТАЦИЯ 

Актуальность. При одновременном воздействии активной и пассивной помехи последняя декоррелирует активную со-
ставляющую комбинированной помехи в приемных каналах РЛС обнаружения и сопровождения, что существенно снижает 
эффективность ее компенсации. Поэтому при пространственно-временной обработке радиолокационных сигналов необхо-
димо тем или иным методом сформировать классифицированную обучающую выборку, порожденную только активной 
шумовой помехой для адаптации весовых коэффициентов пространственного фильтра. 
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Метод. Аналитическая оценка распределения наиболее мощных кучево-дождевых облачных систем вида Cb с после-
дующим математическим моделированием эффективности подавления активных помех с использованием различных мето-
дов формирования обучающей выборки. 

Результаты. На основании проведенных аналитических расчетов показано, что в верхней части зоны обзора типовой 
РЛС обнаружения и сопровождения в секторе углов места от 6º до 30º верхняя граница облаков вида Cb не превышает 75 
км, что гарантирует отсутствие пассивных помех в конце дальности действия РЛС. Это позволяет сформировать обучаю-
щую выборку на временном интервале, расположенном перед излучением очередного зондирующего импульса. В нижней 
части зоны обзора в секторе углов 0º до 6º верхняя граница облаков располагается на дальности 75–270 км, что не позволяет 
сформировать обучающую выборку в конце дальности действия РЛС. Предложено использовать корреляционный метод, 
при котором временной интервал для формирования обучающей выборки определяется путем текущего анализа величины 
модуля межканального коэффициента корреляции. Выбор интервала с наибольшим значением межканальной корреляции в 
течении периода повторения позволяет сформировать обучающую выборку с наименьшим влиянием пассивной помехи на 
процесс компенсации активной составляющей комбинированной помехи. В результате моделирования установлено, что 
использование обучающей выборки существенно уменьшает длительность переходного процесса при формировании весо-
вых коэффициентов пространственного фильтра и, соответственно, улучшает качество подавления активной помехи. 

Выводы. Научная новизна работы состоит в том, что впервые решена задача индивидуального выбора классифициро-
ванной обучающей выборки для угломестных каналов РЛС обнаружения и сопровождения. 

Практическое значение состоит в разработке методики анализа расположения наиболее мощных облачных систем по 
дальности в зоне обзора РЛС с различной степенью поражения угломестных каналов пассивными помехами в реальной 
сигнально-помеховой обстановке. К практической новизне также следует отнести результаты имитационного моделирова-
ния, которые подтверждают необходимость выбора метода формирования классифицированной обучающей выборки в раз-
ных угломестных каналах зоны обзора РЛС. 

КЛЮЧЕВЫЕ СЛОВА: комбинированная помеха, классифицированная обучающая выборка, моделирование, модуль 
межканального коэффициента корреляции. 
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