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METHODS FOR ANALYZING THE
DISRUPTION OF TRACKING
G. V. Obrezkov and V. D. Razevig

4, Direction Finders

Devices, which are called direction finders, are used to isolate
the information, which pertains to the angular position of a radar tar-
get, from a signal. 1In recent years, the direction finders that are
used most extensively are those with an instantaneous comparison of sig-
nals. An example of these is a direction finder of the sum-and-differ-
ence type, whose simplified functional diagram is shown in Fig. 1.14
for one direction-finding plane.

A signal reflected from a target proceeds simultaneously to two an-
tennas with the radiation patterns G,«¢) and Gx¢) displaced at the angle
2B8. A waveguide device, which is at the input of the receiver, forms
the sum a4, and difference a4, voltages which, together with the voltage
of the heterodyne G, enter the mixers CMl and CM2. The voltages ob-
tained as a result of conversion are amplified by the stages UPCh; and
UPCh, and enter the phase discriminator FD. The instantaneous automatic
gain control (MARU) is used to normalize the signal being received with
respect to amplitude in accordance with the scheme shown in Fig. 1.14.
The MARU maintains a constant voltage at the output of the sum channel,
while the output voltage of the difference channel changes in inverse
proportion to the voltage at the input of the sum channel. The phase
detector (FD), while performing the multiplication operation for the
input signals, forms a voltage at the output of the direction finder
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that is proportional to the ratioc of voltages of the difference and sum
channels
Il‘

u..."\.r' (1.13)
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As a rule, the calculation of the discrimination and fluctuation
characteristics of the direction finders consititutes a very difficult problem
since, in this case, it is necessary to analyze a large number of stages
of the receiver, including the ncnlinear stages. Not delving into the
particulars of this analysis, we note that the discrimination charac-
teristic of this direction finder can be obtained from relation (1.13),
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Fig. 1.14. Direction finder of the sum-and -difference
type: CM - mixer; G - heterodyne; UPCh - intermediate

frequency amplifier; FD - phase detector; MARU -~ instan-
taneous automatic gain control.

if we take into account the specific forms of the radiation patterns of
the receiver's antennas. Finally, the discrimination characteristic of
the direction finder will be defined by the expression

GIi—-H—-G(+h
F(°)=.U| 6(9*3)+Y;(0+3T" (1.14)

where 2B is the angle between the maxima of the radiation patterns;
® - current angle of mismatch between the axis of the equisignal zone
and the direction from which the signal arrives; and Uy - maximum vol-
tage at the output of the phase detector attained during a mismatch
0=+8.
A more detailed calculation of the discrimination characteristics
for different direction finders can be found, for example, in [9]. 1In '
this work we will only note the special feature of the discrimination g
characteristics (Fig. 1.15), consisting in the existance of several
points of stable and unstable equilibrium. This is explained by the
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presence of side lobes in the radiation patterns of the finder's anten-
nas. The effective segment of the discrimination characteristic, which

is the steepest, lies in the vicinity 6~0. It is formed by the main
lobes of the radiation patterns. Usually, the level of side lobes of
the radiation patterns is 20-40 dB lower than that of the main lobes
and, therefore, it can be disregarded in most instances. However, in

Fig. 1.15. A typical direction-finding characteristic.

certain cases, the target can also be tracked by the side lobes; then,
the discrimination characteristic should be considered in the form
shown in Fig. 1.15.

Along with the direction finder of this type, one frequently encoun-
ters a system with an instantaneous amplitude comparison [9] in which ﬂ

the signal is normalized by logarithmic amplifiers. The calculation
of the discrimination and fluctuation characteristics of such a direc-
tion finder can be found, for example, in work [106].







