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- communication and navigation by rail, increasing the intensity of train
traffic without the safety threat, monitoring the location of the wagon fleet;

- navigation and communication for small vessels, fishing and water
recreation;

- provision of activities of various emergency services (rescue Services,
ambulance services, police, fire service) [2].

Studying the degree of scientific development of this issue has led to the
conclusion that the development of the navigation industry in our country is being
at a stop. Neighboring countries and some European countries are actively
developing this industry. Another example is that the German company Wirtgen
Group is actively involved in the creation of new GPS devices used on road
vehicles.
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To install a satellite antenna on the vehicle the problem of the antenna
accurate positioning in the direction to the satellite must be solved. Satellite
antenna orientation errors, which occur during the vehicle movement, cause a
substantial reduction of the received signal level [1]. Setting up the angular position
of the antenna for both azimuth and elevation is made by means of equipment,
which uses control systems with similar parameters.

In general, the closed control system (Fig. 1) consists of a generalized
controlled object (“Plant”), a controller (“Controller””) and a sensor (“Sensor”) to
measure the current level of output signal (y(k)). The error signal (e(k)) as the
difference between required (r(k)) and current (y(k)) states of the controlled object
Is the input signal of the controller. The control signal (u(k)), according to which
the state of the controlled object is changed, is the output signal of the controller.
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r(k)

u(k)

ok Controller P| Plant

y(k)

Sensor |«

Fig. 1. Generalized model of a closed loop control system

Considering the above notation, the link between input and output variables
Is given in Eq. (1):
e(k) = (k) — y(k) M
Ae(k) = e(k) —e(k — 1)

where Ae (k) — change of error; k — iteration number.

The simulation model of the control system (Fig. 2) was developed and
implemented in Matlab/Simulink and it consists of sources of signal and
perturbations, controllers, controlled object, sensors and an oscilloscope (in Fig. 2
the fragment of the model is shown).

Source ‘
> ContrObject id
B @ " B I P pfpia
T - i flc_s
Sensor d | P signal3
fle_sppir [
p .
Pertrub ] —p{signal5
u p ContrObject e p{signal6
—pflc_y
FLC(nonlin) —
Sensor |4 —p |:|
Scope

Fig. 2. The simulation model
To verify the developed simulation model we consider the well-known

antenna azimuth positioning system [2] with the discrete transfer function W (z)
given in Eq. (2) as the generalized controlled object.

o1



_0,000274(z + 2,959)(z + 0,2037)
"~ (z—-1)(z—0,983)(z — 0,3679) (2)

W(z)

According to [3] the detailed cross-reference rules sets between inputs and
output for both Mamdani-type (M) and Takagi-Sugeno-type (TS) FLC were
obtained and are defined in Tables 1 and 2, in which next abbreviations are used: N
— Negative, NB — Negative Big, NM — Negative Medium, Z — zero, P — Positive,
PM — Positive Medium, PB — Positive Big, Min — Minimum, Max — Maximum.

The resulting set of rules for a fuzzy controller allows modeling the behavior
of the antenna installation under various initial conditions and under the influence
of various external factors in the control loop.

Table 1. Mamdani-type FLC rules set

Ae(k
Au(k) N (Z ) P
N NB NM Z
Ae(k) yA NM Z PM
P Z PM PB
Table 2. Takagi-Sugeno-type FLC rules set
Ae(k
Au(k) N (k) P
N Min Z
Ae(k) P Z Max

Conclusion. The paper deals with antenna azimuth control system, which is
controlled by using conventional proportional-integral-derivate (PID) controllers
and both Mamdani-type and Takagi-Sugeno-type fuzzy logic controllers (FLC). In
order to obtain system response to various external perturbations the simulation
model was developed in Matlab / Simulink environment. The advantages of FLC in
comparison with conventional PID controllers were observed under the action of
various external perturbations.

Prospects for further research — development of models for the antenna
system taking into account the oscillatory motion of the platform in the process of
setting the direction to a telecommunication or specialized satellite.
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The problem of convenience and road safety is not new, but nevertheless its
relevance is not reduced. Under the term "road safety” we understand the problem,
which includes the analysis of the causes of accidents that occur when individuals
and vehicles move on public roads and measures to prevent them.

Road conditions on different sites differ in their properties (type, placement
in the field of view of the driver and others). Therefore, drivers are constantly faced
with the need to make a decision that is most appropriate for a given traffic
situation. The condition of convenient and safe traffic is the creation of such a
traffic situation on the road sections, taking into account the psychophysiological
characteristics of drivers [1]. The road environment should be created to ensure
high traffic safety.

Before developing specific measures to improve the road situation, it is
necessary to assess road safety, identify dangerous places. For identification of
dangerous sites and forecasting of degree of danger of separate sites of the road use
the method offered by Professor V. F. Babkov, - a method of coefficients of
accident rate [1-4]. This method is based on the generalization of traffic accident
statistics. The degree of danger of road sections is characterized by the final
accident rate, which is the product of partial coefficients that take into account the
influence of individual hazardous elements of the plan and the longitudinal profile.

With the deterioration of traffic conditions on the road, the values of private
accident rates increase.

The final accident rate is determined on the basis of a linear graph of the
studied road section. On the schedule put the compressed plan and a longitudinal
profile of the road with identification on them of all elements influencing traffic
safety (longitudinal slopes crossing roads and footpaths and so forth). In a special
graph write out or graphically represent the actual distance of visibility. The scale
of the plan and profile is chosen depending on the complexity of the terrain and the
situation. The graph captures the intensity according to the records conducted by
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In order to curb these disasters, we must plant more trees. Restoration of
existing vegetation is equally essential. Population control is another indirect

method to save trees and forest areas.
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