TEKA. COMMISSION OF MOTORIZATION AND ENERGETICS IN AGRICULTURE — 2017, Vol. 17, No. 3, 83-9/

System of Registration and Control the Flight of Transportation of Grain Harvest by Vehicles

Oleksiy Voronkov, Ivan Rogovskii

National University of Life and Environmental Sciences of Ukraine: e-mail: irogovskii@gmail.comt

Received February 6.2017: accepted May 24.2017

Summary. The study relates to technical means of
registration and control of flight vehicles. The technical
result is the implementation of the monitoring schedule
specified route of movement of vehicles. The system of
registration and control of flights moving objects contains
controlled moving objects, RFID tags, contains
piezocrystal, microstrip transceiver antenna, electrodes,
two buses and a set of reflectors, and control. On a
movable object installed: pressure transducers, body
position, fuel consumption, trip distance, elements, block
encoding, the transmitter, the high-frequency generator,
phase manipulator, power amplifier, transceiver antenna,
a circulator, a high frequency amplifier, phase detector, an
adder, a timer and driver code. At the point of control is
established: the receiving antenna, amplifier high
frequency, the search block, two local oscillators, two
amplifiers, two mixers, two amplifiers of intermediate
frequency, amplitude detector, two multiplier, a narrow-
band filter, low pass filter, panoramic receiver, decoder,
registration block, an element of the ban, the shaper pulse
duration, two keys, a correlator, a threshold unit,
frequency meter, fuel meter, trip meter and an additional
unit.

The proposed system relates to the field of technical
means of registration and control of flights moving
objects and can be used to account for the efficiency of
the use of vehicles in an automated warehouse shipment
of goods in trade or account the receipt of raw materials,
shipment of products in agriculture, during transportation
of the grain harvest of crops and bulk cargo.

Of the known systems and devices closest to the proposed
is a device for metering flights trucks, which is selected as
a prototype.

The known device provides increased noise immunity and
selectivity panoramic receiver by suppressing spurious
signals (noise) taken on additional channels.

The technical challenge is to expand the functionality of
the system by controlling the execution schedule of a
specified route in the registration and control of flights
transportation of the grain harvest vehicles.

Key words: system, registration, control, flight, transport,
vintage, vehicle.

INTRODUCTION

The study relates to technical means of registration
and control of flight vehicles [1]. The technical result -
the implementation of the monitoring schedule specified
route of movement of vehicles [2, 3]. The system of
registration and control of flights moving objects contains

controlled moving objects, RFID tags, contains
piezocrystal, microstrip transceiver antenna, electrodes,
two buses and a set of reflectors, and control [4, 5]. On a
movable object installed: pressure transducers [6], body
position [7], fuel consumption [8], trip distance [9],
elements [10], block encoding [11], transmitter [12], high-
frequency generator [13], phase manipulator [14], power
amplifier [15], transceiver antenna, a circulator, a high
frequency amplifier [16], phase detector, an adder, a timer
and driver code [17]. At the point of control is
established: the receiving antenna, amplifier high
frequency, the search block, two local oscillators, two
amplifiers, two mixers, two amplifiers of intermediate
frequency, amplitude detector, two multiplier, a narrow-
band filter, low pass filter, panoramic receiver, decoder,
registration block, an element of the ban, the shaper pulse
duration, two keys, a correlator, a threshold unit,
frequency meter, fuel meter, trip meter and an additional
unit [18].

The proposed system relates to the field of technical
means of registration and control of flights moving
objects and can be used to account for the efficiency of
the use of vehicles in an automated warehouse shipment
of goods in trade or account the receipt of raw materials,
shipment of products in agriculture, during transportation
of the grain harvest of crops and bulk cargo [19].

THE ANALYSIS OF RECENT RESEARCHES
AND PUBLICATIONS

Of the known systems and devices closest to the
proposed is a device for metering flights trucks, which is
selected as a prototype [20]. The known device provides
increased noise immunity and selectivity panoramic
receiver by suppressing spurious signals (noise) taken on
additional channels [22].

OBJECTIVE
The technical challenge is to expand the functionality
of the system by controlling the execution schedule of a
specified route in the registration and control of flights
transportation of the grain harvest vehicles.

THE MAIN RESULTS OF THE RESEARCH

The problem is solved in that the system of
registration and control of flights moving objects,
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containing, in accordance with the closest analogue, each
controlled movable object sequentially enabled sensor
pressure element And a second input coupled with the
output of the position sensor body, block coding, second
and third inputs connected to the outputs of flow sensor
and fuel sensor of the traversed path, respectively, the
phase manipulator, a second input coupled to the first
output of the high-frequency generator and power
amplifier, and the control point consistently included
receiving antenna, amplifier high frequency, the first
mixer, the second input is via the first local oscillator
connected to the output of the search block, the first
intermediate frequency amplifier, the second key, the first
multiplier, a second input coupled with the output of the
low pass filter, narrow band filter, second multiplier, a
second input connected to the output of the second key,
the lowpass filter and a decoder, the outputs of which are
connected by the number of controlled moving objects,
the Executive blocks, each of which consists of
sequentially connected to the decoder element of the ban,
the registration unit and shaper pulse duration, the output
of which is connected to prohibit the entrance element of
the ban, connected in series to the output of the amplifier
high frequency, a second mixer, the second input is via a
second local oscillator connected to the output of the
search block, the second intermediate frequency
amplifier, the correlator, a second input coupled to the
output of the first amplifier intermediate height, and a
threshold unit, the output of which is connected to the
second input of the second key, sequentially connected to
the second input of the first oscillator, the first key, the
second input of which through the amplitude detector
connected to the output of the second key, frequency and
additional registration unit, second, the third and fourth
inputs of which are connected directly and through the
meter fuel consumption and trip meter with the

corresponding outputs of the decoder, the frequencies of
the local oscillators spaced at twice the value of the
intermediate frequency:

ng*f91:2fpn

selected symmetric about the carrier frequency of the
main channel:

fl_fglzfQZ_flzfpra

and rebuilt synchronously, differs from the closest
analogue because it is equipped with an RF tag installed
at checkpoints along the route of the mobile object which
is equipped with a transceiving antenna, a circulator, a
high frequency amplifier, phase detector, integrator, and
driver code and the timer and to the output of the power
amplifier sequentially connected to the circulator, input-
output of which is connected with the transmitting-
receiving antenna, amplifier high frequency, a phase
detector, a second input coupled with the second output of
the high-frequency generator and the adder, the second
input of which through the shaper code is connected to the
output of the timer and the output connected to the fourth
input unit of coding, each RF tag is made in the form of
piezocrystal coated on the surface of the aluminum thin-
film interdigital transducer and reflectors, the interdigital
transducer of the surface acoustic wave and contains two
comb system of electrodes connected by a tire associated
with microstrip transceiver antenna, also made on the
surface of piezocrystal.

Block diagram of equipment installed on a movable
object represented in Fig. 1. Block diagram of equipment
installed on the control point, Fig. 3. Functional diagram
of the radio frequency tag depicted in Fig. 2.
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Fig. 1. Registration system for flight vehicles
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Fig. 3. System of registration and control of flight vehicles

The equipment that is installed on a movable object
includes sequentially enabled sensor 1 pressure element
And 3, the second input of which is connected to the
output of the position sensor 2 body, 4 block coding,

37 e

second and third inputs connected to the outputs of the
sensor 11 of the fuel and the sensor 12 of the traversed
path, respectively, of the phase manipulator 14, a second
input coupled to the first output of the generator 13 high
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frequency amplifier 15 power, a circulator 39, the input-
output of which is connected with the transmitting-
receiving antenna 16, amplifier 40 is a high frequency, the
phase detector 41, the second input of which is coupled to
the second output of the generator 13 high frequency, and
the adder 42, the second input is through the shaper 44
code connected to the output of the timer 43, and the
output connected to the fourth input of the unit 4
encoding.

RF tag is made in the form of piezocrystal coated on
45 the surface of the aluminum thin-film interdigital
transducer and a set of 50 reflectors. Interdigital
transducer (IDT) surface acoustic wave (saw) contains
two comb system of electrodes 47, which are connected to
each other tires 48 and 49 associated with microstrip
transceiver antenna 46, also performed on the surface of
the piezoelectric crystal 45.

The equipment installed at the point of control
contains consistently included receiving antenna 17, the
amplifier 18 high frequency, the first mixer 21, the second
input is via the first local oscillator 20 is connected to the
output of the block 19 of the search, the first amplifier 22
intermediate frequency, the second key 38, the first
multiplier 24, a second input coupled to the output of the
filter 27 of the lower frequencies, narrow-band filter 26, a
second multiplier 25, a second input connected to the
output of the second key 38, the filter 27 of the lower
frequencies and the decoder 7, the outputs of which are
connected by the number of controlled moving objects,
the executive blocks each of which consists of
sequentially connected to the decoder 7 item ban 9, block
8 registration and driver 10 pulse duration, the output of
which is connected to prohibit the entrance of item 9 of
the ban.

The output of the amplifier 18 high frequency
sequentially connected to the second mixer 34, the second
input of which through the second local oscillator 33
connected to the output unit 19 of the search, and the
second amplifier 35 intermediate frequency, the correlator
36, a second input coupled to the output of the first
amplifier 22 intermediate frequency, and the threshold
unit 37, the output of which is connected to the second
input of the second key 38.

To the second input of the first local oscillator 20
connected in series the first key 28, the second input of
which through the amplitude detector 23 is connected to
the output of the second key 38, a frequency counter 29
and an additional unit 32 of the registration, the second,
third and fourth inputs of which are connected directly
and through the meter 30 fuel consumption, and the
counter 31 of the traversed path with the corresponding
outputs of the decoder 7. The system of registration and
control of flights moving objects operates as follows.

When lifting the body with the load pressure in the
oil line of the lifting body increases, the sensor 1 pressure
produces a signal which is supplied to first input of gate 3.

The latter produces a signal only when the second
input receives the signal from the sensor 2 position of the
body, which produces a signal only when raised to the
upper position of the body.

If there are two signals from sensor 1 pressure sensor
2 position of the body element 3 and produces an output
signal which is supplied to the first input unit 4 encoding.

The above-described operation of the system
corresponds to the case when the mobile object uses the
dump truck.

During movement of the dump signal from the sensor
11 of the fuel and the sensor 12 of the traversed path in
the form of a series of pulses is received by the second
and third inputs of the block 4 encoding.

The encoding unit 4 generates the modulating code
M,(t), where "coded" information about the license plate
of the dump truck, the number of the lifting body with
load, fuel consumption and distance traveled.

Modulating code MZ1(t) contains N1 elementary
parcels duration TE. The first n elementary parcels are in
digital form information on the license plate of a dump
truck, m elementary parcels are discharged to the number
of lifts of the body with the load, | elementary parcels
reported fuel consumption, and z basic assumptions
reflect the path of the dump truck (N;=n+m+I+2z).

Modulating code M1(t) output from the encoding unit
4 is supplied to a first input of the phase manipulator 14,
to the second input of which is applied harmonic
oscillation from the first output of the generator 13 high
frequency:

Ul(t) :V1XCOS(ZT[f1t+(p1), OStST]_,

where: Vy, fi, 1, T; — amplitude, carrier frequency, initial
phase and duration of harmonic oscillations.

The output of the phase manipulator 14 is formed a
phase-shift keyed (Fyn) signal:

Ua(t)=V1xCos(2nfit+@i (t)+91), 0<t<T,,

where: @y (t)={0,7} — manipulated component phases,
reflecting the law of phase manipulation in accordance
with the modulating code My(t), and @ (t)=const when
kTE<t<(k 1)TE and may change abruptly at t=KTE, i.e. at
the boundaries between elementary parcels (k=1, 2, ...
N;-1), TE, N; — duration and the number of elementary
parcels that form the signal duration T, (T;=N,*TE),
which after amplification in the amplifier 15 power
through the circulator 39 is received in the transmitting-
receiving antenna 16 and is radiated into the ether.

It should be noted that each truck has its own
modulating code M;(t) and carrier frequency:

f (=1, 2, ..., S),

where: S — number of controlled trucks.

With the passage of dump trucks by the control point,
which has RF tag, Fun-signal U,(t) is captured by
mitropolski antenna 46, is converted IDT in an acoustic
wave which propagates on the surface of the piezoelectric
crystal 45 is reflected from a set of 50 reflectors and again
converted into a signal with phase manipulation:

Us=V3xCos(2nfit+@io(t)+¢1), 0<t<Tj,

where: @(t)={0,n} — manipulated component phases,
reflecting the law of phase manipulation in accordance
with the topology of IDT My(t), which in turn defines the
number and location of control points.
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Which is radiated microstrip transceiver antenna 46
on the air, is caught transmitting antenna 16 of the dump
and through the circulator 39 and the amplifier 40 of high
frequency is supplied to the first (information) input of
phase detector 41, the second (reference) input of which
the reference voltage is served harmonic oscillation U,(t)
from the second output of the generator 13 high
frequency.

The result of the synchronous detection output of the
phase detector 41 is formed of a low-frequency voltage:

UHl(t):VH1><COS(pk2(t), 0<t<Tjy,
where:
Uni()=2V3xVy,

proportional to the modulating code M,(t), which defines
the number and location of control points.

This voltage is supplied to a first input of adder 42.

The current time output from the timer 43 is supplied
to the input of the shaper 44 code which generates the
modulating code Mj(t). This code is supplied to the
second input of the adder 42, the output of which is
formed total code:

Mz(t)=M.(t)+Ms(t),

which is output from the adder 42 is supplied to the fourth
input of the unit 4 encoding. The encoding unit 4
generates the simulation code My(t), which contains
information about the modulating codes M;(t) and Mx(t).
Modulating code My(t) contains N, elementary parcels
duration TE. [N,=N+p, where: p — number of elementary
parcels, containing the modulating code Mx(t)].

Modulating code My(t) from the output of the
encoding unit 4 is supplied to a first input of the phase
manipulator 14, to the second input of which is applied
harmonic oscillation Uy(t) from the first output of the
generator 13 high frequency.

The output of the phase manipulator 14 in this case is
formed Fyy signal:

Ua(t)=V1xCos[2nfit+@ys(t)+o1], 0<t<Tj,

where: @3(t)={0,m7} — manipulated component phases,
reflecting the law of phase manipulation in accordance
with the simulation code My(t).

Which after amplification in the amplifier 15 power
through the circulator 39 is received in the transmitting-
receiving antenna 16 and is radiated into the ether.

On the control point search Fyy-signals belonging to
different moving entities (trucks), by using panoramic
receiver 6.

This block 19 search periodically with period TP by
sawtooth law synchronously change frequency fy; and fy,
local oscillators 20 and 33.

Taken Fyn-signal Uy(t) output from the receiving
antenna 17 through the amplifier 18 high frequency is
supplied to the first inputs of mixers 21 and 34, the
second inputs of which are served voltage of the local
oscillators 20 and 33:

Ugr()=V gixcosQafr t+myt*+@qy),
Uga(t)=V goxCcos2aft+myt?+eg,), 0<t<T},

where: Vg1, Vo, a1, fo2, ©g1, @2, T — amplitude, initial
frequency, initial phase and the period of repetition
(restructuring) voltage of the local oscillators, y=D¢/TP —
the rate of change of the frequencies of the local
oscillators (speed of viewing a given frequency range Dy).

The frequencies fy and fg, of the local oscillators 20
and 33 spaced at twice the value of the intermediate
frequency:

fqz—fq1:2fpr,

selected symmetric about the carrier frequency f; of the
primary receiving channel:

fl_fqlthz_flzfpn

and rebuilt synchronously.

This circumstance leads to a doubling of the number
of additional receiving channels, but creates favorable
conditions for their suppression due to correlation
processing channel stress.

At the output of mixers 21 and 34 are formed voltage
Raman frequencies. Amplifiers 22 and 35 intermediate
frequency are the following voltage:

Uprs (0)=Vpr1C0s 2t t+ s (t) -myt*+pn),
Upr2(t)=Vpr2Cos 2y t+@ua(t)Hyt+@pr,), O<t<T},
where:
Vpri="2V1*Vq,
Voprz="2V1*V ¢,
for=f1-f=Fo-f1 — intermediate frequency,
Por1=P1—Pq1,

Pproa=Pg2—P1,

which represent the complex signals with the combined
phase manipulation and linear frequency modulation
(Fmn-Chirp).

These voltages are delivered to two inputs of the
correlator 36, the output of which is formed correlation
function R(t), which is compared to a threshold voltage
Vor in the threshold block 37.

Vpor threshold level is exceeded only when the
maximum value of the correlation function R(t).

Since channel voltage Uy (t) and Up,(t) are formed
by the same complex Fyy-signal U,(t) taken by the two
channels on the same frequency f;, between the specified
channel voltages there is a strong correlation. Correlation
function R(t) FMN-signals has a distinct main lobe,
which exceeds the threshold level Vp, in the threshold
block 37. If the threshold level V, in the threshold block
37 is formed by a constant voltage, which is supplied to
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the control input of the key 38, opening it. In the initial
state, the keys 28 and 38 are always closed.

The voltage U, 1(t) from the output of the amplifier
22 intermediate frequency via a public key 38 is supplied
to the first inputs of multiplier products 24 and 25. To the
second input of the multiplier 25 is energized from the
output of notch filter 26:

Us(t)=Vscos2nfyt—myt*+gr), 0<t<T},

the output of the multiplier 25 is formed of a low-
frequency voltage:

U HZ(t):VHZCOS(PKS(t)a 0<t<Ty,
where:
Vi()=2V1xVs,

proportional modeling code My(t).

This voltage is supplied to the second input of
multiplier 24, whose output forms a voltage Us(t) emitted
narrow-band filter 26.

Voltage Uy,(t) simultaneously with the output of the
filter 27 of the lower frequencies fed to the input of
decoder 7, which depending on the code mobile object
(dump) generates a signal through item 9 of the ban on
the entry of block 8 of the Desk. Unit 8 registration,
receiving and memorizing the signal that the flight is
made, gives the signal shaper 10, which closes by using
item 9 of the ban the input unit 8 registration from the
decoder 7 to the minimum time of flight, excluding the
false classification of flight in block 8 of the Desk when
re-raising the body in the case of material sticking to the
wall of the body. In addition, when lifting an empty body
sensor 1 pressure produces a signal.

Voltage U, 1(t) simultaneously fed to the input of the
amplitude detector 23, the detected video signal which is
supplied to the control input of the key 28, opening it. The
voltage of the local oscillator 20 via the public key 28 is
fed to the input of the frequency meter 29, where the
measured carrier frequency f; taken Fyy-signal.

fl = fgl' + fpr:

where: fg;' — the frequency of the first local oscillator 20
at a given time.

The measured value of the carrier frequency is fixed
by the additional block 32 of the Desk, where both fixed
tail number of the movable object (the dump), traveled
way, the fuel consumption numbers and the location of
control points through which proceeded the dump.

Discussed above the operation of the system
corresponds to the case of receiving useful Fyy-signals in
the main channel at frequency f;.

If a complex signal (interference) is received by the
first image channel at frequency fz;, the mixers 21 and 34,
it is converted to voltage following frequencies:

fz1=Fgyit — f2,=Frtyat,

fz1,=Fty1t — T2,=3f 1t

lel(z):2fq1+2"{1t - fZl,
fZlZ(Z)Zqu2+2"{1t - fZl,

where the index of degree refers to second harmonic
frequencies of the local oscillators.

However, only the voltage with frequency fzy; falls
into the bandwidth Af; of the amplifier 22 intermediate
frequency. The output voltage of the correlator 36 is zero,
the key 38 is not opened and a false signal (interference)
taken by the first image channel at frequency fzy, is
suppressed.

For a similar reason suppressed and false signals
(interference) taken by the second image channel at
frequency fz,, by the first Raman channel at frequency fik;
and other additional channels.

If complex signals (noise) taken simultaneously by
the first and second mirror channels at frequencies f;; and
fsp, the voltage fall within the bandwidth of Af; and Af, of
the amplifiers 22 and 35 intermediate frequency. But the
key 38 in this case doesn't open. This is due to the fact
that different spurious signals (noise) taken at different
frequencies f;; and f;, so between the two channel
voltages there is a weak correlation. In addition, it should
be noted that correlation function of noise has a
pronounced main lobe, as is the case in complex FMN-
signals. The output voltage of the correlator 36 in this
case, does not exceed the threshold level Vp, in the
threshold unit 37, the key 38 is not opened and a false
signal (noise) taken simultaneously by the first and
second mirror channels at frequencies f3; and fs,, are
suppressed.

For a similar reason suppressed and false signals
(noise) taken simultaneously by two additional channels.

For transmission of operational parameters of mobile
objects (trucks) to the control point using complex Fyn-
signals with high noise immunity, energy and structural
secrecy.

The system provides increased noise immunity and
selectivity panoramic receiver. This is achieved by
suppressing spurious signals (noise) taken on additional
channels, by correlation processing.

Thus, the proposed system is compared with the
prototype  provides remote control over the
implementation timetable for a given route of movement
of mobile objects (trucks). This is achieved using control
points that have radio-frequency tags on surface acoustic
waves.

Fixing the time of passage of mobile objects (trucks)
certain checkpoints allows the remote to control the
schedule of their movement on a given route and to make
timely decisions on the restoration of the rhythm of
movement.

The main characteristics of the used RFID tags on
surface acoustic waves include the following:

- the average power of the transmitter scanning
device — no more than 100 mWt,

- frequency range — 400-420 MHz (900-920 MHz),

- type artificial signal is a complex signal with phase
manipulation,

- the number of code combinations is 2%

- dimensions 8x15x5 mm,

- service life - not less than 20 years,

12
) 8,
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- power consumption is 0 Wt,

- transmission range (distance) is at least 100 m.

The main distinguishing feature of RFID tags on
surface waves are small size and lack of power sources.
Thereby the functionality of the system expanded.

The system of registration and control of flights
moving objects, containing for each controlled movable
object sequentially enabled sensor pressure element and a
second input coupled with the output of the position
sensor body, block coding, second and third inputs
connected to the outputs of flow sensor and fuel sensor of
the traversed path, respectively, of the phase manipulator.
The second input of which is connected to the first output
of the high-frequency generator and power amplifier, and
the control point consistently included receiving antenna,
amplifier high frequency, the first mixer, the second input
is via the first local oscillator connected to the output of
the search block, the first intermediate frequency
amplifier, the second key, the first multiplier, a second
input coupled with the output of the low pass filter,
narrow band filter, second multiplier, a second input
connected to the output of the second key, the lowpass
filter and a decoder, the outputs of which are connected
by the number of controlled objects, the Executive blocks
each of which consists of sequentially connected to the
decoder element of the ban, the registration unit of the
shaper pulse duration, the output of which is connected to
prohibit the entrance element of the ban, connected in
series to the output of the amplifier high frequency, a
second mixer, the second input is via a second local
oscillator connected to the output of the search block, the
second amplifier intermediate frequency, the correlator.

The second input of which is connected to the output
of the first amplifier intermediate frequency, a threshold
unit, the output of which is connected to the second input
of the second key, sequentially connected to the second
input of the first oscillator, the first key, the second input
of which through the amplitude detector connected to the
output of the second key, frequency and additional
registration unit.

The second, third and fourth inputs of which are
connected directly and through the meter fuel
consumption and trip meter with the corresponding
outputs of the decoder, the frequencies of the local
oscillators spaced at twice the value of the intermediate
frequency fg—fy=2f, where fy, and fy, frequencies of the
first and second local oscillators, respectively, f, —
intermediate frequency, the selected symmetric about the
carrier frequency of the main channel of f;—fy=f,—f;=f,,
where f; is the carrier frequency and reconstructed
synchronously, characterized in that it is provided with a
radiofrequency tag, installed at checkpoints along the
route of the mobile object which is equipped with a
transceiving antenna, a circulator.

CONCLUSIONS

1. At the point of control is established: the receiving
antenna, amplifier high frequency, the search block, two
local oscillators, two amplifiers, two mixers, two
amplifiers of intermediate frequency, amplitude detector,
two multiplier, a narrow-band filter, low pass filter,

panoramic receiver, decoder, registration block, an
element of the ban, the shaper pulse duration, two keys, a
correlator, a threshold unit, frequency meter, fuel meter,
trip meter and an additional unit.

2. The proposed system relates to the field of
technical means of registration and control of flights
moving objects and can be used to account for the
efficiency of the use of wvehicles in an automated
warehouse shipment of goods in trade or account the
receipt of raw materials, shipment of products in
agriculture, during transportation of the grain harvest of
crops and bulk cargo.

3. Amplifier high frequency, a phase detector, an
adder, the driver code and the timer and to the output of
the power amplifier sequentially connected to the
circulator, input-output of which is connected with the
transmitting-receiving antenna, amplifier high frequency,
a phase detector, a second input coupled with the second
output of the high-frequency generator and the adder, the
second input of which through the shaper code is
connected to the timer output, and the output connected to
the fourth input unit of coding, each RF tag is made in the
form of piezocrystal coated on its surface prokopinsky
aluminum interdigital transducer and the reflectors,
interdigital transducer of the surface acoustic wave and
contains two comb system of electrodes connected by a
tire associated with microstrip transceiver antenna, also
made on the surface of piezocrystal.
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CUCTEMA PETMCTPALIMU U KOHTPOJIS PEVICOB

AHHOTaNMA.

IMEPEBO3KU YPOXAS 3EPHOBBIX
TPAHCIIOPTHBIMU CPEJICTBAMUI

Anexceii Bopoukos, Hean Poeosckuii

I/ICCJ'IGZ[OBaHI/Ie OTHOCHTCS K o0jacTu

TE€XHUYECKUX CPEACTB PErHCTPAallUd U KOHTPOJI PEHCOB
TPAHCHOPTHBIX CPeICTB. TexXHHUeckuil pesynabTaT 3TO
OCYIIIECTBIICHHE KOHTPOJS 3a BBIINOJIHEHHEM TIpaduka
3aJJaHHOTO MapIIpyTa ABMKEHHS TPAHCIOPTHBIX CPEICTB.
Cucrtema perucTpanii U KOHTPOJS PEHCOB MOIBIKHBIX

OOBEKTOB  COMEPKHUT KOHTPOJMPYEMbIE IOABIKHBIE
OOBEKTBI,  PAagUOYACTOTHBIE  METKH,  COJAepKaIne
MIbE30KPUCTAILIL, MHUKPOIOJIOCKOBYIO

OpUEeMOIICPCAAONIYI0 aHTCHHY, 3JICKTPOAbI, ABC LIWHBI, U
Ha6op 0Tpa>KaTeneI71, W OYHKT KOHTPOJIA. Ha IIOJABHXKHOM
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00bEKTEe YCTAHOBJICHBI: JATYMKH JABJICHUS, IOJIOKCHUS
Ky30Ba, pacxoja TOIUIMBA, IPOWIEHHOrOo  MYTH,
9JIEMEHTHI, OJOK KOAMpPOBAHUs, NMEPEeAaTIUK, T'eHepaTtop
BBICOKOI 4acTOTHI, (a30BBIi MaHHITYJISTOp, YCHIHMTEIb
MOIIIHOCTH, IPHEMOIIEPEAAIOIIYI0 aHTEHHY, LUPKYJIATOP,
YCHIIUTENh BBICOKOH YacTOTHL, (Da30BBI IETEKTOP,
cyMMaTop, Taiimep u ¢opmupoBarens koma. Ha myHKTe
KOHTpOJISl yCTAaHOBJICHBI: NPHEMHAsl AaHTCHHA, YCHIHNTEIb
BBICOKOIl 4acTOTHI, OJOK IOWMCKA, ABE T€TEPOAMHBI, /1Ba
YCUIMTENs,  JBa  CMECUTeNs, JBa  yCHUJIMUTENd
MIPOMEKYTOUHON YacTOTHI, aMIUIUTYAHBIM JETEKTOp, ABa
NIEPEMHOXHTENS,  Y3KOMOJIOCHBIH  QuibTp,  GUIBTP
HHU3KUX YacTOT, IMaHOPaMHBIN NPUEMHHUK, JAemundparop,
OJIOK perucTpaiuy, dJIeMEHT 3ampera, (OpMHUpPOBATEIb
JUINTEJIBHOCTH HMITYJIbCOB, J[Ba KJIIOYa, KOPPENATOp,
MOPOTOBBI  OJIOK, YacTOTOMEp, CYETYHK pacxona
TOIUINBA, CYETIHUK MIPOMIEHHOTO MyTH u
JIOTIOJTHUTENBHBIN OJIOK pErHCTPaIHu.

IMpennaraemast  cucreMa  OTHOCHTCS K oOyacTh
TEXHHYECKHUX CPEJICTB PErHCTPalii U KOHTPOJS PEHcoB
TIOJIBIKHBIX OOBEKTOB M MOKET OBITh MCIIOJIB30BaHA IS
ydera 3((GEKTHBHOCTH NPUMEHEHHS TPaHCIIOPTHBIX
CpCacCTB npu ABTOMAaTHYCCKOM yueTe OTTPY3KH
NPOAYKIIMH B TOPrOBJIE MM Y4YE€T€ IIPUEMKH CBIPbS,
OTIPY3KHM TMpPOAYKIMH B CEIbCKOM XO35HCTBE, IIpHU
MIEPEeBO3KE YpOXKas 3EPHOBBIX CEJIBCKOXO03SHCTBEHHBIX
KYJIbTYP H CBIIYyYHUX I'PY30B.

W3 n3BECTHBIX CHCTEM M YCTPOWCTB Hambosee OJIM3KUM K
MIPEATaraéMbIM SIBJIETCS YCTPOMCTBO A ydeTa peHcoB
aBTOCAMOCBAJIOB, KOTOpOE€ W BBHIOpAaHO B KauecTBE

mpoTOTHUIIA.
H3BecTHOE YCTpOﬁCTBO obecrneuyrBaeT MOBBIIICHUE
IIOMEXO03alITUIICHHOCTH nu I/136I/IpaTeJ'H)HOCTI/I

[MaHOPaMHOTO NPUEMHUKA IMyTEM IOJABJICHUS JIOKHBIX
CUTHAJIOB (ITOMEX), MPUHUMAEMBIX 1O JOMOJHUTEIbHBIM
KaHaJaM.

TexHuueckoi 3ajauen SIBIISIETCS pacmupenue
(YHKIMOHATIBHBIX  BO3MOXKHOCTEH  CHUCTEMBI  ITyTEM
KOHTPOJS 3a BBINONHEHHEM rpaduka 3aJaHHOTO
MaplipyTa JBWXKEHHsS IpU PErHCTpalMd MU KOHTPOJIE
pPEHCOB MEPEBO3KU YpOxkKasi 3€PHOBBIX TPAHCHOPTHBIMU
CpeICTBaMHU.

KiroueBble cji0Ba: cucTema, perucTpanus, KOHTPOJIb,
pe¥ic, nepeBo3Kka, ypokan, TpPaHCIIOPTHOE CPENICTBO.
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