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Methods and means of digital processing of radio signals for security and monitoring systems

Peepar (yxp)

O6'eKT BOCIiIKEHHS - IPOLEeCH LU(PPOBOro 0OpO6IEHHS Ta IEPETBOPEHHS PAfiOCUTHAJIB y TPAKTaX CUCTEM PafioeseKTPOHHOI
6opoTsbu (PEB) Ta pagioyactoTHOro MoHiTopunry (PUM). MeToro po6oTH € minBulneHHs e(PeKTUBHOCTI cUCTeM O6e3leKu Ta
MOHITOPUHTY 32 PaxyHOK pO3pOOJIEHHSI METOJIB i 3ac06iB 1I(POBOro 0OPOOGIEHHS pafiOCUTHAJIB Ta CTBOPEHHS Ha iX OCHOBI
HOBOTO TOKOJNiHHS 1udposBux 3acobiB PEB Ta PUM. Metogu mociifkeHHs 6a3ylOTbCS Ha BUKOPUCTaHHI: (PYHKLIOHAJIbHOTO
aHaJsi3y, Teopii CUTHaliB i cUCTeM, Teopii aHaIOro-UKu@POBOro NEePEeTBOPEHHS, TEOpPii LN(PPOBOro 06POGIEHHS CUTHAiB, T€OPii
MHOXUVH Ta ONePaTOPHUX 00YMCIIEHD; TEOPii MaTpuLb; TEOPii IMOBIPHOCTEM i MaTeMaTUYHOI CTaTUCTUKU. BUKianeHi pesyabTaTtu
JOCJIiIPKEHbD, Y SIKMX 3aCTOCOBAHO HOBUI KOMIIEKCHUH MiAXiN y BUPilleHHi Tpo6ieMu nifBuiieHHs edeKTUBHOCTI cucteM PEB Ta
PUM, siknii 6a3yeTbCsl HA BUKOPUCTaHHI U(PPOBOi MeTOA0 0TI 06pO6IEHHS PafioCUTHAIB y BUCOKOYACTOTHOMY Jiamla3oHi i3
3aCTOCYBaHHSIM PaflioyaCcTOTHOTO IpeICTaBjeHHs iHdopmalii Ta HOBUX (i3UYHUX SIBUI, IPU NMOOYINOBI LU(PPOBUX 3aCOOIB.
3pificHeHa po3pobKka LUPPOBUX METOJIB CIIEKTPAJbHOIO aHalidy pafiocurHaiiB, ski Aa0Th 3MOTY MiBUIIUTU IMPOLYKTUBHICTD
3aco6iB 1udpoBoro o06pobIeHHS pafiocurHaniB; HUQPPOBUX METOXIB CIEKTPaJbHOIO OILiHIOBaHHS paJlioOCUTHAIB, SKi
XapaKTePU3YIThCsl BUCOKOIO IIBUAKOJi€0 i 3a6e3nedyoTs (QyHKUioOHyBaHHs cuctem PEB ta PUM B peasbHOMY MacuTabi yacy.
EdexTuBHICTh 3aIPONIOHOBAHMX METOMIB i NPUCTPOIB MOJISITa€ B TOMY, IIO BOHU [O3BOJISIIOTh MiABULIUTU INPOAYKTUBHICTD
00po6JieHHS B 4 - 6 pasiB; 3HU3UTHU [TOXMOKU OLIHIOBaHHS MapaMeTpiB CUTHaiB Y 3 - 4 pasy; a TaKOXX CKOPOTUTU KiJbKiCTb
oneparopis B 2 - 3 pasy; 3MEHIIUTH Macy Ta rabaputu amnapaTypu B 3 - 5 pasiB; 3HU3UTHU BapTiCTh O6safHaHHS Yy 4 - 5 pasiB.
Pesysbraté IOCTiIKEHb IJIAHYETbCS BIpOBaguTH B AT "VKpresekoMm" Ta y [lofibCbKOMY IMPOEKTHOMY iHCTUTYTI MIJIIXOM
BUKOPHUCTaHHS METOJUK T06YI0BU 3aCc006iB IMPPOBOro 06p0o6IE€HHS pafiocurHalis st cucreM PUM Ta mpuUCTpoiB EPBUHHOTO
@ poBoro o6pobIeHHs pagiocurHaiis ajs 3acobis PEB.

Pedepar (aHr1)

Object of study - the processes of digital processing and conversion of radio signals in tracts of electronic warfare (EW) systems
and radio frequency monitoring (RFM). The purpose of this work is to increase the efficiency of security and monitoring systems
by developing methods and means for digital processing of radio signals and to create a new generation of digital EW and RFM
based on them. Research methods are based on the use of: functional analysis, theory of signals and systems, theory of analog-
to-digital conversion, theory of digital signal processing, set theory and operator calculations; matrix theory; probability theory
and mathematical statistics. The results of researches in which the new complex approach in the decision of a problem of
increase of efficiency of systems of EW and RFM which is based on use of digital methodology of processing of radio signals in a
high-frequency range. The development of digital methods of spectral analysis of radio signals, which allow to increase the
productivity of digital radio signal processing; digital methods of spectral evaluation of radio signals, which are characterized by
high speed and ensure the operation of EW and RFM systems in real time. The effectiveness of the proposed methods and
devices is that they increase the productivity of processing in 4 - 6 times; reduce errors in estimating signal parameters by 3-4
times; as well as reduce the number of operators in 2 - 3 times; reduce the weight and dimensions of the equipment in 3 - 5
times; reduce the cost of equipment by 4 - 5 times. The results of the research are planned to be implemented in the JSC
"Ukrtelecom” and in the Podolsk Design Institute by using methods of construction of digital radio signal processing for RFM
systems and devices for primary digital radio signal processing for EW.
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PUM; MeToziB aHaslizy Ta CUHTE3Y YaCTOTHO-IMITyJIbCHUX JIOTIYHUX Ta OlNePalifHUX €JIEMEHTIB, IKi XapaKTE€PU3YIOThCS BUCOKOIO
3aBaJIOCTIiMKICTIO, LU(PPOBUX METOJIIB CIIEKTPATILHOIO aHAJIi3y pafioCcUrHasiB Ta 06pO6IEHHS PalioCUTHAIB Y CIIEKTPaJIbHil
001aCTi, [0 XapaKTEPU3YIOTbCSI BUCOKOIO MPOJYKTUBHICTIO. E(QEKTUBHICTb 3aIpONIOHOBAaHUX METO/IB i IPUCTPOIB NOJIsATae B
TOMY, 1110 BOHU [103BOJISIOTH MiBULIUTY NPOAYKTHUBHICTb OOPO6JIEHHS B 4 — 6 pasiB; 3HU3UTU MOXMUOKU OLIiHIOBAaHHS NapaMeTpiB
curHasiB y 3 — 4 pa3y; a TaKOK CKOPOTUTH KiJIbKiCTb OIlepaTopiB B 2 — 3 pa3y; 3MEHUIATY Macy Ta rabapuTty anapatypu B 3 — 5
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