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pazio3B'a3Ky

2. Method of increasing the efficiency of narrow-line information transmission in mobile radio systems

Pedepar:

1. Y puceprauiiiHiil po60Ti IpoBeLEHO aHali3 CUCTEMU aBTOMAaTUYHOIO KEPyBaHHS [iarpamMmolo CIpsIMOBaHOCTI
pyxomoi ADAP i3 06Me>KEeHOIO KiJIbKiCTIO IPUMaIbHO-TIEpEeAaBaIbHIX MOMYJIIB, [IPY IX BUKOPUCTAHHI y CKIai
PYXOMUX KOMIIJIEKCHUX allapaTHUX 3B'SI3Ky. AHAJI3 10Ka3aB Psifl, HEJIOJKIB, SIKi IPUBOJASTD 40 3HAYHOTO 30i/bHIEHHS
CcepeHbOKBAIPaTUYHUX BiIXUJIE€Hb, KBAIpaTUYHUX IHTErpajibHUX OLiHOK; 30iIbII€HHS Yacy NepexiHUX [IPOLeCiB,
1110 IPU3BOAUTD [0 3HMKEHHS KoedillieHTa KOPUCHOI Aiii aHTEHHOI CUCTEMU; 3POCTaHHs KoeillieHTy 10X1OO0K Ha
IIPUIOMI; BiICYTHICTb MOKJIMBOCTI peaklii cucTemMu Ha 30ypIOIodi Aii, 0 NpUKIafeHi 10 6yab-sKOI TOUKU CUCTEMU
y pasi HeBiJIOBITHOCTI 3a4aHOMY PiBHIO CUTHAJ/IIyM. 3 METOIO0 YCYHEHHS BUSIBJIEHUX HEZOJIIKiB Ta 3MEHIIEHHS
[IOMUJIOK BU3HAYEHHsI HANPSIMKY - allapaTHa-pPETPaHCIATOP B CUCTEMAX PYXOMHUX 3B'3KY IJISIXOM BUKOPUCTaHHS
BY3bKOCITPSIMOBAHUX PYXOMUX aKTUBHUX (DA30BAHMX aHTEHHUX PEIIITOK 32 PaXyHOK aBTOMAaTUYHOTO KEPYBaHHS
napameTpamu aiarpamolo crpsimoBaHocTi AQAP B po6oTi 6y/i1 OTpUMaHi HACTYTIHI HAYKOBi pe3yabTaTu. Brepie

PO3pobJieHa METOMKA OL[iHKYU IOKa3HUKIB SKOCTiI CUCTEeMU KePYBaHHSI IiarpaMolo CIIPSIMOBAHOCTI aKTUBHOI



(a30BaHOI aHTEHHO] PEIIiTKY 32 BUMIQAKOBUX 30YIKYIOUMX BIUIMBIB, IO A€ 3MOTY BU3SHAUUTH MOMEHT BXOJKEHHS Y
3B'SI30K y JMHaMilli pyxy MiX arapaTHOIO CUCTEMOIO 3B's13KYy Ta PETPAHCIISITOPOM. YI0CKOHAIeHa MEeTOAMKa
MiJBUIIEHHS IIBUIKOCTI Ta JMHAMIYHOI TOYHOCTI CUCTEM aBTOMATUYHOI'O KEPYBaHHS iarpaMolo CIIPSIMOBAHOCTI
aKTMBHUX (a30BaHMX aHTEHHUX PELIITOK, sIka MOXe OyTH BUKOPUCTAHA /1Jisl IPOEKTYBAHHS CUCTEM aBTOMAaTUYHOTO
KepyBaHH4 Aiarpamolo crpsimoBaHoCTi AQAP Ha pyxOMUX MOOGIIBHUX CTAHLSIX 3B'43KY (KOMILJIEKCHUX allapaTHUX
3B'513Ky). 3aIIPONIOHOBAHA METO/IMKA CYTTEBO CKOPOYY€E PEAKIIil0 CUCTEMHU YIIPaBJIiHHS HAa OCHOBi OTPUMaHUX
Koe(illieHTiB MificuIeHHs cuCTeMU KepyBaHHs. YOCKOHaIeHAa METOIMKA aIallTUBHOTO KepyBaHHS aKTUBHOIO
(pa30BaHOIO AHTEHHOIO PELIITKOI B YMOBaX iHPOPMaLiliHOI HEBU3HAYEHOCTI, SIKa Ha BiIMiHY Bif] iCHyIOUNX
BiZpi3HSETHCS MOXKJIMBICTIO MaKCHMi3allii iIMOBIPDHOCTI HasaIITyBaHHS Ha PETPAHCIATOP 32 YMOBHU
KOPOTKOTEPMiHOBOI BilCyTHOCTI iHpOpMaLlii PO NPOCTOPOBE MOJIOKEHHS PETPAHCIISTOPA.

2. In the thesis the analysis of the automatic control system of the directional pattern of a mobile of active phased
array antenna (APAA) with a limited number of transceiver modules is carried out, with their use in the mobile
complex hardware communications. The analysis showed a number of shortcomings that lead to a significant
increase in standard deviations, quadratic integral estimates; increasing the time of transient processes, which
leads to a decrease in the efficiency of the antenna system; an increase in the error rate at reception; the lack of
the ability of the system to respond to excitatory actions applied to any point of the system in the event of a
mismatch with the specified level of signal / noise. In order to eliminate the identified shortcomings and reduce
the errors in determining the direction - the hardware-transponder in mobile communication systems by using
highly directional active phased antenna arrays due to the automatic control of the parameters of the APAA
radiation pattern, the following scientific results were obtained. For the first time, a technique for estimating the
quality indicators of the directivity control system of the active phased array antenna by random excitation effects
has been developed, and it is possible to determine the moment of connection in the dynamics of motion between
the hardware communication system and the repeater. An improved technique for increasing the speed and
dynamic accuracy of automatic beamforming systems for active phased array antennas, which can be used to
design APAA automatic guidance systems on mobile communication stations (complex hardware communications).
The proposed methodology significantly reduces the response of the control system based on the obtained gain
factors of the control system. An advanced technique for adaptive control of an active phased array antenna under
conditions of information uncertainty, which differs from existing ones in the possibility of maximizing the
probability of tuning to a repeater in the short-term absence of information on the spatial position of the repeater.
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