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PafiOTEXHIYHMX CUCTEMAX

2. Robust noise immunity methods and algorithms for estimation of information signal parameters in radio
engineering systems

Pedepar:

1. Y po6oTi 6ys10 IPOBEAEHO aHAJi3 iCHYIOUMX METOMIB OL[iHIOBaHHS iH(POpMaLiHUX TApAaMETPIiB CUTHAJIB y
pazlioTEXHIYHUX CUCTEMAX 3 METOIO0 BU3HAYEHHS MIEPCIIEKTUBHUX HAIIPSAMKIB IX PO3BUTKY Ta BAOCKOHAJIEHHS B
YMOBax YCKJIa[IHEHHSI €JIEKTPOMArHiTHOI 06CTaHOBKU. TakoX 6yJ10 PO3IJISIHYTO OCHOBHi (PakTOpPH, 110 BIIJIMBAIOTh HAa
3aBaJIOCTIMKiCTh Ta €JIEKTPOMArHiTHY CyMiCHIiCTb paZiioTeXHiYHUX cucTeM. OCHOBHY yBary B po60Ti IpUIiIEHO
PO3p0o0Li HOBUX QJITOPUTMIB OLIiHIOBaHHS iH(OPMAaLiiHMX TapaMeTpPiB CUTHAJIIB IIPU [l SIK rayCiBCbKUX TaK i
HerayciBCbKUX 3aBaf,. Po3po6seHo iMiTaliliHy MOZesb iIHTepMOIYJISALIMHOI 3aBafy, 110 TIPOSIBIISIETHCS Y
papnionpuiiMayax Ta BeJie 0 NoripimeHHs iXx po60Tu.CUHTe30BaHO aJTOPUTM OLIiHIOBaHHS a3y TapMOHIYHOTO
CUTHAaJIy NIpY Iil iIHTEPMOAYJIALIMHOI 3aBaly TA IIPOBENEHO NOCIIIKEHHSA 3alIPOIIOHOBAHOTO METOAY LLISIXOM
MaTEMATUYHOIO MOJENIOBaHHA. TaKOXK PO3IISHYTO MOXKJIUBICTL BLOCKOHAJIEHHS YaCTOTHOTO IETEKTOPY HAa OCHOBI

METOJy OLIiHKHM YaCTOTU Ta IPOBEAEHO HOT0 AOCIIKEHHS NPpHU il iIMITyJIbCHUX 3aBaf, HA TJIi FayCiBCBKOTO HIYMY.



OTpuMaHi HayKOBi pe3yJIbTaTy JOLiIbHO BUKOPUCTOBYBATH I1if] 4aC pO3POOKU Ta BIOCKOHAJIEHHS PAfiOTEXHIYHUX
CHCTEM, a TAKOXX B HaBYaJIbHOMY IIPOLIECi.

2. The dissertation is devoted to the analysis and development of interference immunity methods of estimation of
information parameters signals of in radio engineering systems. Particular attention is paid to the analysis of
interference immunity of signal processing methods of onboard radio receiving devices of navigation systems in
high-frequency and low-frequency paths in the conditions of interference. In the work, an analysis was made of
existing methods for evaluating the information parameters of signals in radio systems in order to identify
promising directions for their development and improvement in conditions of complication of the electromagnetic
environment. The main factors affecting the noise immunity and electromagnetic compatibility of radio systems
were also considered. The main attention is paid to the processing of signals in radio engineering systems based
on a statistical approach, namely the development of new algorithms for evaluating the information parameters of
signals under the influence of both Gaussian and non-Gaussian interference. Based on the analysis, it was found
that intermodulation interference poses a major threat to radio receivers. Such interferences are characteristic
not only for radio engineering systems, but also for satellite communication systems, telecommunication systems
of wireless communication. To study such interference, a simulation model of the intermodulation interference,
which has an impulse character, was developed. An algorithm for estimating the phase of a harmonic signal under
the action of an intermodulation interference is synthesized and a study of the proposed method by mathematical
modeling is performed. The possibility of improving the frequency detector on the basis of the frequency
estimation method is also considered and its research under the action of pulse interference against the
background of Gaussian noise is carried out. The obtained scientific results should be used during the
development and improvement of radio systems, as well as in the educational process.
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