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Control of parameters of the multifunctional radar (MF) tracking mode
consists in calculating the cycle duration of coordinates measurement of
each target Tand its clock cycle (period for updating information) [1, p.
72]. The relationship between the specified parameters is described by the
following expression [2, p. 98]:

Twi =N-T, (1)

where N is the number of simultaneously tracked targets.

To ensure the required tracking accuracy of targets intensively maneu-
vering throughout the MF radar scanned area, in work [1, p. 74] it is pro-
posed to use the mode control under consideration, which is adaptive to
changes in noise levels in the radar measurement channel as well as in the
model of the aerial target service dynamics. In this case, the measurement
cycle duration (when tracking buddy-type targets) can be expressed as
follows

»

2
T= 1o+ GH[T:';i - 2,67, )
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where T, is the unproductive loss of time in the measurement cycle dura-
tion, s;

G is the noise intensity of the target dynamics model, m?/s;

H is the measurement noise intensity, m?/s;

X.m is the required magnitude of the variance of the tracked target co-
ordinates estimate, m?.

Simultaneous solution of equations (1) and (2) shows that the meas-
urement cycle duration depends both on the above characteristics of the
tracking process as well as on the number of targets served:

3
T= A[ 1m0 _ 1] (26, ®)

where the auxiliary function is
Zl‘m2

A= GH — %,,Gto —

Analysis of expression (3) from the point of view of the physical feasi-
bility of such duration measurement leads to the conclusion that the MF
radar capacity under consideration, expressed by the maximum number of
simultaneously tracked targets N,,.,, is equal to:

2
Srm>GTo— /D/4
N, = Ii\lw_ , @)

GH- Z;mGTo

where the auxiliary function is
D= 4%.,°Gty + 4(GH — 2,1, GTo)Zm >

Let’s consider a number of illustrative examples that make it possible to
quantitatively estimate the MF radar capacity while using adaptive control
of its tracking mode parameters. We will accept the characteristics of the
investigated MF radar and targets located in the area of its coverage similar
to work [1, p. 75].

Let the required target tracking accuracy at a distance of 100 km be
achieved with a signal-to-noise ratio equal to 20 dB [3, p. 281]. Fig. 1 gives
the dependence of the maximum number of targets simultaneously served
by the MF radar on the specified value of the variance of their coordinates
estimate:
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Fig. 1. Dependence of the MF radar capacity
on the required target tracking accuracy
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Fig. 2 shows the relationship between the MF radar capacity and the
amount of available target overload n (for a given tracking accuracy
T = 25 m):
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Fig. 2. Dependence of the MF radar capacity on the tracked target
maneuvering characteristics

The analysis of the findings presented here shows that adaptive
control can provide a significant increase in the MF radar capacity with
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a corresponding change in the requirements for the accuracy of the infor-
mation output or the characteristics of the trajectories of tracked targets.

In other words, for a given tracking accuracy of specific type targets,
expressions (1) and (3) describe the parameters of the considered mode of
the MF radar subject to this proviso

N S NMaX' (5)

otherwise, it is necessary to reduce the number of simultaneously ser-
viced objects in accordance, for instance, with the priority range of danger-
ous targets adopted in the radar control algorithm [4, p. 179].

A similar process for the fulfillment of inequation (5) occurs with an
increase in the intensity of the tracked targets maneuver.
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