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2. Development of methods to increase the efficiency of cellular radio systems of mobile objects

Pedepar:

1. O6'eKT mocnimKeHHs - Npoliec nnepenaBaHHs iHGopMalLil y CTITBHUKOBUX cucTemax. [IpeameT nociigKeHHs -
METO[M OLIIHKY BILJIUBY BHYTPIIIHBOCUCTEMHUX 3aBaJi HA [IPOIYCKHY 30ATHICTb CTiJIBHUKOBUX CUCTEM. MeTonu
nociigxeHHs. [Ipy BupillleHHI IOCTaBI€HUX 3aBaHb Y AUCEPTAallii BAKOPUCTOBYBAINCS: METOIY JIiHIMHOI anredpw,
METOJIU MAaTEMATUYHOIO TA iMITal[iTHOTO MOJIEJIIOBAHHS, & TAKOXK KOMII'IOTEPHE IIPOTPAMYBAHHS y CEPELOBULLL
MATLAB - 17151 po3po6KY IIpoLieAypPU PO3paxyHKYy i aHasizy JuHaMiKy 3aBaZloBOi OOCTaHOBKY; T€Opisl aHTEH, METOU
ONTMMi3allii, METOAM allPOKCHUMaALIii - [JIs ONTUMI3aLii KyTa Haxuily rosoBHoi nesoctku IC antenu BC; teopid
JIMOBIPHOCTI, OCHOBHU T€OPii MacOBOr0 0OCIyrOBYBaHHSI, MOZEJII MOMMPEHHS PaliOXBUJIb, METOOU MAaTEMATUYHO]
iHTeprnpeTaLii HayKOBUX JOCJIiIPKEeHb - /1S aHaJli3y BIIJINBY HEPiBHOMIPHOCTI po3Ioiny abOHEHTIB y CTiIIbHUKY Ha
IIPOITyCKHY 3[aTHICTb Mepexi. TeopeTuyHi Ta MpaKTU4YHi Pe3yJIbTaTH: BIIEpLIE OTPUMAHO aHAJIITUYHI
CIiBBiJHOLIEHHS 1151 BUBHAYEHHS 3aJI€)KHOCTI BiJHOLIEHHSI CUTHAJ/BHYTPIlIHBOCUCTEMHA 3aBaJia AJ1s1 Pi3HUX
MoJesIeN PO3NOBCIOIKEHHS PafioXBUilb Ipy nepemimenHi MC y Meskax CTiJIbHMKA; BIIEPIIE IOCTaBJI€Ha Ta

BUpIllIEHA 3a/1a4a ONTUMi3allii opieHTalil liarpamu CrIpsIMOBaHOCTI auTeHu bC y mpoCcTopi Npu HEPiBHOMiIpHOMY



PO3MillleHHi a00HEHTIB y CTiJIbHUKY; BIIEPIIE OTPUMAHO aHAJIITUYHI BUPA3U 151 BUBHAYEHHS] EMKOCTI MEPEXi Mpu
HEpiBHOMIPDHOMY PO3IMO[Iili abOHEHTIB y CTiILHUKY; OTPUMAJIO [10JAJBIIOTO PO3BUTKY BUKOPUCTaHHS KOCOKYTHOI
(adpinHOi) cucTEeMU KOOpPIUMHAT, KA € afleKBAaTHOIO MJIOCKIl peryJisipHiil reKcaroHajbHill peliTili; Brepiie
cpOpMyIbOBAHO ITPAKTHUYHI peKOMEHAALi 111 Cy4aCHUX TEXHOJIOTIH i cucTeM 6araTOCTaHLIMHOIO JOCTYIY Ha
eTarli IpOeKTyBaHH4, peasisaliii, MozepHisalii Ta onTumisanii CTITbHUKOBUX MepesK MOBIBHOTO Pafiio3B 3Ky 3
ypaxyBaHHSM IepeMillleHHs! MOGLIbHUX CTaHIlil y 30Hi 06CyroByBaHHS; OTPUMAJIO MTOAAJIbIIOIO PO3BUTKY TaKe
IIOHSITTS, SIK "MOHITOPHUHT 3aBaJOBOi OOCTAaHOBKU" y CTiIJIbHUKOBUX CUCTEMAX, SKE JO3BOJIMJIO BUBHAUATH BaXKJIMBI
napaMeTpy CUCTEMU Ha eTarli IPOeKTyBaHHS MEPeXi; BLOCKOHATIEHO METO]] PO3PaxXyHKy 3aBaZ0BOi OGCTAaHOBKU Y
Mepexi MOBIIbHOro pazio3s'a3Ky min yac pyxy MC y Mexxax CTiJIbHUKA 32 OyAb-SIKUM IIOTIEPeIHbBO 334aHUM

MapUIpyTOM B PEXXUMi peaslbHOro 4yacy.

2. Subject matter of study - the process of information transfer in cellular systems. Scope of study - methods for
assessing the effect of intra-system interference on the throughput of cellular systems. Research methods- In
solving the tasks in the dissertation, the following methods were used: linear algebra methods, mathematical and
simulation modeling methods, and computer programming in the MATLAB environment - to develop a procedure
for calculating and analyzing the dynamics of the jamming situation; Antenna theory, optimization methods,
approximation methods - to optimize the angle of inclination of the main lobe of the antenna of the BS antenna;
the theory of probability, the foundations of queuing theory, propagation models of radio waves, methods of
mathematical interpretation of scientific research - to analyze the influence of uneven distribution of subscribers
in a cell on the network capacity. Theoretical and practical results: analytical expressions were first obtained for
determining the change in the signal / intrasystem interference ratio for various propagation models when
moving the MS within a cell; for the first time, the problem of optimizing the orientation of the directivity pattern
of the BS antenna in space was posed and solved; Analytical expressions were first obtained for determining the
network capacity for uneven distribution of subscribers in a cell; The first practical recommendations for modern
technologies and systems of multiple access at the design, implementation, modernization and optimization of
cellular mobile radio networks, taking into account the movement of mobile stations in the service area, were first
formulated; the use of an oblique (affine) coordinate system, which is adequate to a planar regular hexagonal
lattice, has been further developed; Further development was the notion of "monitoring interference situation" in
cellular systems, which allowed to determine important parameters of the system at the design stage of the
network; The method for calculating the interference situation in the mobile radio network during the movement
of the MS within the cell boundaries is improved by any pre-defined route in real time.
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