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VJIK 681.518, 533.9.15
PROBLEM OF CREATION NOISE IMMUNITY SYSTEMS TELEMATIC
BY INTEGRATING MOVING OBJECTS AND THE ENVIRONMENT
PROPERTIES
Oleksandr Shefer, Ph.D., associate professor
Poltava National technical Yuri Kondratyuk University

Problem. In the purpose of integration scientific researches in the field of
info telecommunications, marks an analysis of the plasma environment, which is
formed around the object during its movement with the hyper speed.

Plasma environment creates a frequency-selective zone, which is
impermeable for the radio signals. As a result, there is no feedback from the
control object and the impossibility of transmitting control commands to the
object, reduces the traffic safety of the object.

The purpose of the study. Determination of the main regularities of radio
signals interaction with the ionized gases plasma, to create further noise-immune
radio communication

The creation of noise immune telematic systems by integrating the
properties of a moving object and the environment.

In recent years, the progress in the study of unbalanced plasma states has
noticed. Quasi-neutral gas — is a plasma, which contains both charged and neutral
particles. Whereas these parts are moving, the plasma has the property to conduct
electric current. For plasma studying the researches of the physical processes are
required. These operations lead to the plasma environment creation, which
contains some new properties. [1].

Under the influence of positive ions, which are fall to the object with a high
energy and fast neutral atoms, that are created during the process of recharging the
ions, a large secondary electron emission is made on the surface of the plasma. The
effect of plasma discharge is explained by oscillatory movements of electrons,
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which penetrate the plasma between two opposite dark spaces. The flow of fast
electrons from one dark space through the plasma double emission reaches to the
similar opposite space. Then stops, turns back to his field and returns to the first
dark space.

The consequence of such repeated reciprocating movements of the electrons
Is a diminution of their ionizing and exciting capacity, which leads to increase
current density and to growth the intensity in the electric field. Consequently, the
new conditions for the secondary gain power are created [2].

To prevent the loss of communication and telemetry with a moving object, the
several approaches were suggested to the scientists [3]. For example, antennas with
thermal protection, the construction of which owns a reduced sensitivity to their
radio transparency to the interaction with ionized gas aerodynamic heating. Or
using long heat-resistant antennas, which is submitted by plasma casing.

These approaches directed to the improvement of noise immunity signal
passing, but they significantly impair aerodynamics moving object.

Scientists of China, with the purpose of creating noise-immune radio
communication, offer a stronger signal, which can be created by resonance or
concerted by electromagnetic oscillations between plasma casing especially
created by matching layer and moving objects. Researchers propose to add this
layer for the creation of necessary conditions for a resonance, during the movement
on a hyper speed. It is believed that the matching layer will carry out the functions
of a capacitor like in a normal electrical circuit. On the other hand, plasma casing,
will act as an inductor, which prevents the changes of electrical current that passes
through it. When the capacitor and the inductor are connected, they can form a
resonance circuit.

As soon as resonance will be achieved, the energy starts its steadily
circulation between plasma and artificially created matching layer, similar to the
capacitor and inductor in the electrical circuit. As a result, the radio signal which
comes from the radar device can be freely distributed through the matching coat
and plasma casing.

But for the effectiveness of this approach the thickness of the matching layer
and the plasma casing must be less than the length of electromagnetic waves,
which are used for the communication with the moving object. For this reason, the
proposed method doesn’t work if the frequency range of the antenna will be too
high, like it is now.

The department researchers of Poltava National technical Yuri Kondratyuk
University have proposed a radio communication device, which signal freely
passes through the plasma environment. The principle of operation is to create a
pulsing artificial low-temperature plasma of negative radiation around the radio
antenna. This artificial plasma owns the properties of stationary, quasi-neutrality,
but for the creation of necessary minor power installment. The telemetry signal is
not distorted by the special form of such plasma.

The construction of the system increased noise immunity of the signals during
the passage of the frequency-selective environment by the hyper speed moving
object with the use of artificially created low-temperature plasma, thereby
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increasing the security of radio communication with the object without
deterioration of the aerodynamic properties and additional costs for the conversion

of telemetry signals.

Literature: 1. Smirnov Boris M. Theory of Gas Discharge Plasma. Springer Series on
Atomic, Optical, and Plasma Physics, Switzerland. — 2015. — P 423. 2. Macheret S., lonikh Y.,
Martinelli. and et. al. External Control of Plasmas for High -Speed Aerodynamics. Paper AIAA
99- 4853. 3rd WIG Workshop. Norfolk. VA. Nov. 1999, P. 16. 3. Wolverton M. Piercing the
Plasma: Ideas to Beat the Communications Blackout of Reentry. Scientific American. New
York: Scientific American. 2009. no. 12. pp. 28-29.

YK 629.36:681.51
KOHIEIIIA PO3POBJEHHA BUCOKOE®EKTUBHUX
IHTETPOBAHUX IHTEJIEKTYAJIBHUX IHOOPMAIIHHO-
YIIPABJAIOYUX CUCTEM JUIA BATATOHIJIBOBUX 'YCEHUYHUX

TA KOJICHUX MAIINH
Hixkonos O.41., A.T.H., IPoQ., Ka@. KOMII’IOTEPHUX TEXHOJIOTIH I MEXaTPOHIKH,
XHAQY
ITocTranoBka npoodaeMu. [TonrykoBi po0OoTu Ta pe3ynbTaTh

(GyHIaMEHTAIBHUX JOCHII)KEHb 31 CTBOPEHHS IHTEJIEKTyaJIbHUX TPAHCHOPTHUX
CUCTEM Ta TE€XHOJOTIH, MPUKIaIHI pO3pOOKH CUCTEM MOHITOPUHTY TPAHCIIOPTHUX
KOMYHIKaIliil Ta 1HGOpMaIIitHO-KOMYHIKAI[IHHUX TEXHOJOT1H JJI1 MEXaTPOHHUX 1
HaBIraliMHUX CHUCTEM HA3eMHHUX TPAHCIOPTHUX 3ac00iB, SKI BUKOHaHI
HAyKOBIISIMM ~ XapKiBCbKOI'O  HAIIOHAJIBHOTO  aBTOMOOUIBHO-IOPOKHBOIO
YHIBEPCUTETY  JOBOJAATH  HEOOXIIHICTH  po3poOieHHs  iHdopmaliiiHo-
KOMYHIKAI[IfHOT ~ TEXHOJIOTIT  1HTEJEKTyaJIbHOrO  YIpPaBIiHHA  HAa3€MHUMU
0araToiIbOBUMU TPAHCTIOPTHUMH 3aCO0aMH Ha OCHOBI T€JIEMaTUKH, MEXaTPOHIKH
Ta CHHEPreTHYHOTOo miaxony [1-4].

Bupimenns npobsem IHTEIeKTyani3amii EIEKTPOHHUX CUCTEM
0araToIbOBUX  TPAHCIOPTHUX MAUIMH Ta  IHCTPYMEHTAJIbHUX  3aco0iB
MOHITOPHHTY CTaHy Ta YMOB PyXy TpPaHCIOPTHUX MAIIWH BUBEIE BITUYM3HSHI
Ha3eMHI TPAHCIOPTHI 3aCOOM HA HOBHUM SIKICHUH PIBEHb 1 3HAYHO MIABUIIUTH iX
TEXHIYHI XapaKTepuUCTUKU. Po3pobOiieHa TexHojoris s 0araToniibOBUX
TPAaHCIIOPTHUX 3aCO00IB Ma€ MPUKJIAAHI pe3yIbTaTH MOJBITHOTO BUKOPUCTAHHS 1
JT03BOJIUTH, KPIM 301IbIIIEHHS] POOOYHMX MICIh Ta 00CATIB BUPOOHHUIITBA TIPOTYKITIT,
3HAYHO MIABUIIUTH O0OPOHO3ATHICTh Ta HAIIIOHAJIbHY O€3MeKy Y KpaiHu.

B TenepimiHiii yac BupilieHHs 3a1a4 €(heKTUBHOTO 1 OE3MEeYHOr0 YIpaBIiHHS
HAa3eMHUMHU 0araTolJIbOBUMH TPAHCTIOPTHUMHU 3aco00aMH HEMOXIJIHMBO $K 0e3
iH(popMaIlii mpo mapaMeTpu BIACHOTO PYXy TPAHCIOPTHUX 3ac00iB, TEXHIYHOTO
CTaHy JBUTYHA, TpaHCMIcCli, 3amacy nanuBa (eHeprii), Tak 1 0e3 iHdopMmalii mpo
30BHIIIIHE CEPeIOBUIIE PYXy. BUpIIIEHHS Y peKrMI peasIbHOTO Yacy 3ajaadi 300py
1 onepaTUBHOI 0OPOOKM 3HAYHOTO 00’€My MapaMeTpiB, SIKI BUKOPUCTOBYIOTHCS B
mporiecax yIpaBJliHHS, HEMOXJIMBO IUISIXOM IMPOCTOrO IyOJIOBaHHS JATYMKIB 1
HUIAXIB 1X TPaHCIHALII, TaK SK 1I€ CYTTEBO 30UIbIIYyE rabapuTH 1 Bary anaparypi i
3aJIMIIAE TPU [IbOMY MEHILIE MICLIS JJI 1HIIUX BKIUMBUX QYyHKIIN. JlJis CyTTE€BOTO
MOKpAIICHHs] XapaKTepUCTUK 0araToLIbOBUX TPAHCIOPTHUX 3aco0iB  Ta
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