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METHOD OF ASSESSING THE LEVEL OF
DISABILITY OF WIRELESS
COMMUNICATION CHANNELS

The processes of increasing the noise immunity of
wireless channels in the construction of modern digital
communication systems (CSS) significantly complicates
due to the presence of interference and distortion in the
communication  channel [1]. Develop practical
recommendations for improving the level of secrecy and
quality of information, which is based on the comparison
of technical indicators of the CSS.

The expediency of assessing the effectiveness of CSS
on two indicators - energy and frequency efficiency, which
are components and create a common integrated indicator
of information efficiency. It is proposed to evaluate the
efficiency of CSS by comparing the information efficiency
of the selected and reference systems, using the Shannon
[2] limit as the ideal ratio of energy and frequency
efficiency. Based on the theory of potential noise
immunity, the possibility of stable and trouble-free
operation of wireless communication channels in
conditions where the level of information signal and noise
have the same value is shown.

It is shown that the use of ultra-wideband signal
technology allows for wireless covert transmission of
information with low radiation power [3]. Moreover, the
efficiency of digital communication systems is
significantly increased by creating an ensemble of complex
signal by simultaneous coding and modulation, which
expands its information base, providing concealment and
energy efficiency in the binary symmetric channel. This
allows the most complete use of Shannon bandwidth of the
channel with high reliability of information transmission
without significantly increasing the signal-to-noise ratio at
the input of the receiver.
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AHAJII3 ITPUYUH BIIMOB TAT'OBUX
EJIEKTPOJABUI'YHIB PYXOMOTI'O CKJIALY

Hirounit B Jepxasi [Topsmok BUKOPUCTaHHS KOIITIB,
nepeadayeHUX y ACPKaBHOMY OFOMKETI AT OHOBIICHHS
PYXOMOTO CKJIamy [UIi TIepeBe3eHHS IacaKHpiB Ta
MOJIEpHi3alii 3ai3HNYHOI IHPPACTPYKTYPH OIS PO3BUTKY
MAacaKHUPCEKUX TEPEeBE3CHb 3aTBEPIKCHUH MOCTAHOBOKO
Kab6inery MinictpiB Ykpainu Ne 447 Bin 28 xBitHs 2021 p

nepenbayae  ¢inaHcoBe  3a0e3meyeHHS  3aXOJiB 3
NpUIOaHHS HOBOTO Ta OHOBJICHHS iCHYIOHYOTO PYXOMOTO
ckiany [1].

IIpn 1pOMy 3aNi3HUYHUH TpaHCHIOPT VYKpaiHu B
YMOBaX BOEHHOTO CTaHy € KIIOYOBOK TIaiy33io, sKa
Oe3mocepeIHbO BITUBAE HA 00OPOHO3IATHICTD JleprkaBu.

IIpote, Ha crorogui Oinsg 85% ycpOro pyxomoro
CKJIaJly, SKUH eKCIUIyaTYEThCsl Ha 3aI3HULAX YKpaiHu €
MOpPaJIBHO 3aCTapiIUM Ta 3HOUICHMM, IO y HHHIIIHIX
peanifix IPUBOAUTE [O BHUHUKHEHHA IapaMeTPUUYHUX
BiIMOB EJEKTPUYHUX CHUCTEM JIOKOMOTHBIB, 30KpeMa
TsiroBux enekrpousuryHis (TE).

3 oIy Ha BHUKIAJEHe, aKTyallbHUM € TIUTaHHS
HOIIYKY peanbHux npuunH BigmoB TEJI, iX ycyHeHHs Ta
60opoThOa i3 HACITKAMU.

Icnyroua cratuctuka (puc. 1) Bkasye Ha Te, 10 OinbIe
nosoBuHU BigMoB TEJ] cTaHOBISATE Tpo0OT i30Jsmil Ta
MDKBUTKOBI ~ 3aMHUKaHHS B  sKOpsX, IIOJIIOCax  Ta
KOMIIEHCAllIHHUX OOMOTKax, a TakoX B iX 3 €IHaHHSIX.
OpHi€ro i3 MPUYUH BIIMOB MOXE OYTH ¥ ITOIIKOIKCHHS
MOTOPHO-SIKIpHUX HiIIINITHUKIB [2].

OtpumaTu 00’€KTHBHI NaHi npo TexHigHUi ctaH TE]]
MOXKHA 33 JONOMOIO aHaNI3y CTATHCTHYHUX AAHHX IIPO
HECTPABHOCTI Ta NPUYMHHA BIIMOB, SKi  MOXKHA
JIU(EpEHIIFOBATH TAKUM YHHOM:

- TEXHOJIOT14Hi - 35%;

- eKCIUTyaTamilHi (TOJOBHAM YHWHOM HE3aJ0BLTLHUHN
3aXHCT EEKTPOIBUTYHIB) - 50%

- KOHCTPYKUIiHHI - 15%.

Jnst  BUpilIEHHA HayKOBO-IIPUKJIAAHOI NpoOieMu
MiABUINEHHS e(QEeKTHBHOCTI POOOTH PYXOMOTO CKJIamy
3aJi3HUIL Ha OCHOBI PO3POOKHM HAyKOBO OOTPYHTOBaHMX
METOJIIB 1 3aCO0IB KOHTPOJIO TEXHIYHOTO CTaHy TATOBOTO
€JIEKTPOOONaTHAHHS JIOKOMOTHBIB MOTPIOHO, 30KpeMa,
po3pobutu BHCOKOYaCTOTHI MEeTOIH KOHTPOJTIO
rapameTpiB TArOBOrO €JIEeKTPOODJaHAHHS JOKOMOTHUBIB 3
pO3po0OKOI0  iMiTauidHux Moxesiedt [3], 1m0 [103BOJIUTH
3[IICHIOBAaTH MOHITOPUHT Ta MPOTHO3YIOYHH KOHTPOJb 1X
TEXHIYHOTO CTaHy B PEaIbHOMY Haci.
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Puc. 1. [iarpama po3nozinry HaiiOiIbII 3HATYIINX TOMIKOKEHB eneMeHTiB TE]]
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JOCIIIKEHHA METOJAIB TPEKIHI'Y JUISA
PO3II3HABAHHS OB'€EKTIB

ITparsenHs HiIBUIIUTH Mipy O€3MEKH 1 KOHTPOIIO
00'€KTiB, [0 OXOPOHSIOTHCS, CTBOPEHHS HAHOPAMHHUX
3HIMKIB, BIACTeXKYBaHHSI  TPAaHCHOPTHHUX  3aco0iB
MPUBOANTH OO0 30UIBIIEHHS KIIBKOCTI KaMep B CHUCTEMax

BiJleocriocTepexeHHs. B maHmit dwac Bce OiBIIOro
MOMIMPeHHss  HaOyBalOTh  IHTENEKTyaJbHI  CHCTEMH
BiJICOCTIOCTEPEKEHHS, /10  CKIaJy  SKHX  BXOJHTh
IPOrPAaMHUMA _ MOIYJIb  BIACTeXKyBaHHs 00'€KTiB, 110

pyxaroThcs. Moro 3aBmaHHs IOJISTa€ B aHANI31 MOTOKY
JlAaHUX, 10 IHocrymae 3  nudpoBoi  kamepu i
aBTOMAaTUYHOMY TPEKIiHTy Cy0'eKTa, 110 TIEpECyBa€eThCS Y
oJIi 30py KaMepu. 3aBJaHHS MOIIYKY BiIMOBIIHOCTI MiXk

JIBOMa 300pa)KCHHSIMU, BUSIBJICHHS 1 BUUICHHS 33J1aHOTO
00'eKTY y BIJICOIOTOLII CTAE yce OUIBII aKTYaIbHHIM.

OcTtaHHIM yYacoM 3'aBuioca Oe3miy  HagiMHUX
QNTOPUTMIB JJIsL TPEKiHIy OJHOro 00'ekTy, TpoTe 3a
HasBHOCTI NIEKITbKOX 00'€KTiB, HEOOXiIHO BiICTEXKYyBaTH
BIJMOBIAHICTE 00'€KTIB MOTOYHOrO (peiimy o00'ekTam
norepenHix (peimMiB. BifcTexyBaHHs IEKIJIBKOX 00'€KTIB
€ CKJIaJHHM 3aBIIaHHSM, OCOOJIMBO Yy pasi IX 4acTKOBOTO
MIEPEKPUTTS a00 3HAYHOT CX0KOCTI JCKITBKOX 00'€KTIB Mixk
coboro.

VYV TakuX CHTyalisix BHUKOPUCTOBYIOTBCS JIOKaJbHI
ocobnuBocTi, ToOTO OmopHi To4kHW. lled migxinm mae Ha
yBa3l MOINYK 1 aHaJi3 TUIbKW MIKCENIB, 0 MPHUBHOCSITH
HaWOLTBIIMA BKIAaZ [0 3aralbHOI  XapaKTCPHCTHKU
300pakenns. Meroau SURF i SIFT, mo po3rianyTi B min
po06OTi, MOEMHYIOTH B €001 i MONIYK OMOPHUX TOYOK, i
dopMyBaHHS ~ JEeCKpHITOpa -  BEKTOpY  O3HAK,
N0OYJOBAHOIO 10 OKOJIMLI TOYKH 3 METOK HOAAIBIIOrO
31CTaBJICHHS IECKPHUIITOPIB OCOOIHBOCTEH.

YV poboTi moKka3aHuil mponec po3Mi3HABaHHS 33JaHOTO
300pa)XeHHS] HA 300pa)KEHHI - CIIEHI B PEKMMI PEaTbHOTO
qacy. IlpoBesenHo amami3 aiarOpUTMIB PpO3IMi3HABAHHS
300paxenp SIFT ta SURF 3 MeToro BHsBIEHHS Ta
BUJIJICHHS JECKPUIITOPIB, 3aCHOBAHUX Ha 001acTsX, IO
HNPWISraloTh IO KIFOYOBUX TOYOK. HaBeneHo crpykrypy
pobOTH anropuTMy Ta TOKa3aHO, 10 JaHWH aJTOPUTM
MOXKe OyTH BHKOPHUCTAHMH JUIi BHPILICHHS CXOXKHX
3aBJiaHb PO3Ii3HaBaHHs 00'€KTIB Ta MOIIYKY B 06a3i JaHWX
300paKeHHs, HAWOUIbII CXO0XKOro Ha I[OJaHE Ha BXij
CHUCTEMH, & TAKOXK aHai3y IOCJIIOBHOCTI 300paXeHb, IO
HAJXOJATH 13 BiZlcOKaMep Yy PEKUMI peasbHOTO yacy abo
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