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2. Models and methods of information processing in mobile networks based on multi-positional wideband signals

Pedepar:

1. Po6oTa mpucBsiyeHa po3po6iii Moziesiell Ta MeTo1iB 06pooku iHpopmalii B MOGITbHUX Mepeskax Ha OCHOBI
6araToNno3ULiHUX IIMPOKOCMYTOBUX CUTHAJIB Ta CTBOPEHHIO [1J14 MifBUILIEHHS iX €(PeKTUBHOCTI KOHLIEM1ii
no6yJ0BY TaKMX MePe’X Ha HOBUX IIPUHLMIAX, IO 3a6e3evyye OJHOYACHO iX BUCOKY 3aBaJ03aXUIIEHICTb,
CKPUTHICTb Ta CTiMKiCTb [0 CepeloBUIIa PO3IIOBCIONKEHHSI CUTHAJIB. B po6oTi 3p06yieHO BHECOK Y Teopilo Ta
IIPaKTMKy BUKOPUCTAHHS B MOOIJIBHAX MePeXKax TeJeKOMYHIKaLiHUX CUCTEM aJallTUBHUX aHTEHHUX PELIiTOK Ta
[ICEBIOBUIIAIKOBUX KOJIOBUX MOCJiJOBHOCTEN CUHTE30BaHUX 3 IPUMITUBHUX I10JIiIHOMIB. BUKOHaHO aHami3
XapaKTePUCTUK PO3IOBCIOIPKEHHS CUTHAJIIB B MOOIIbBHOMY pafiiokaHaJi Ta pO3TJIsiHyTO Pi3Hi METOIY 3aXUCTY
iHgopmalii Bi nepexoryieHHs Ta MPOCIyXOBYBaHHS B TeJIEKOMYHiKaliliHuX KaHanax. [IpoBeeHnit aHasli3 METOMiB
IpoTUii BUAKMUM 3aBMUPAHHSM Ta 3aXUCTy iHpopmalii fOBiB, 110 KOMIIJIEKCHE BUPIlIEHHS LKX [IPobJeM
MOJKJIMBO IIpY KOMOIHOBAaHOMY 3aCTOCYBAaHHi alaliTUBHUX aHTEHHUX PEIIiTOK Ta IMPOKOCMYTOBUX CUTHAJIIB 3

IIPSIMUM PO3LIMPEHHSM CIieKTpy. CHHTe30BaHO METOJ, HAJIALITyBaHHS ajalITUBHOI aHTEHHOI PeIliTKy 110 He



notpebye popmyBaHHS OTIOPHOTO CUTHAJY, SIKWi1 OYB IepeBipeHui IIpyU 3aCTOCYBaHHI CX€MU LTYMOBOTO
aBTOMAaTHUYHOTO PEryJI0BaHHS IiICUIEHHS Ta IBOCTOPOHHBOIO 0OMEKyBaya. BpaxoByl0uM MOJIOKEHHS
[I04aTKOBOT'O BaroBOr0 BEKTOPY aHTEHHOI PEILITKY BilHOCHO BJIACHUX BEKTOPIB ii KOpenauiiiHoi maTpuLi
YAOCKOHAJIEHO iCHYIOYi MeTOAM aganTauii Takux cucteM. CUHTE30BaHO YHiBepCalbHUI iHTErpajbHAN IOKA3HUK
OILIiHKM XapaKTePHCTUK HaJalITyBaHHS aJAlITUBHUX aHTEHHUX PELIiTOK 6€3 IpOBeieHHs BiIOBiZHOTO
KOMITIOTEPHOTO iMITalliliHOTO MO/IesII0BaHHS. JlOCiKeHO BIaCTUBOCTI IICEBA,0BUTAIKOBUX KOJOBUX
IIOCJIiIOBHOCTEM 070 iX 37i6HOCTEl 3a6e3e4yBaTy IOTPiOHY 3aBal03aXUILEHICTh Ta BTAEMHMUYEHICTD Nlepeadi
CUTHAJIB B MOGiNBHUX MepeskaX. PO3p0o6sieHO MeTo, CTBOPEHHS! TEJIEKOMYHIKaLlilTHOTO KaHaJy B IKOMY
KOMIIJIEKCHO BUKOPUCTOBYIOTHCS AOCIIKEHI ICE€BIOBUNATKOBI KOJOBI MOCiOBHOCTI. JI0CiI>KEHO BUKOPHCTaHHS
SKOPCTKOT'O OOMEXKEHHS 1J1s1 Y3rOIpKEHHs JMHAMIYHMX [1ialla30HiB MpuiiMaya Ta CUrHaJAbHOI cyMilli. PO3ryIsiHyTO
IVHaMIKy PO3BUTKY IIOKOJIiHb MOGiIbHOTO 3B'3KY i BUSIBJIEH]I TPOGJIEMHU $IK 3 iICHYBaHHSIM [1€BHOI KOHIEMIji
11o6yJ0BU CUCTEMU MOOIJIBHOTO 3B513KY, TaK i 3 ii JOCKOHAICTIO i KOPEKTHICTIO peasnidawii. Buxonsuu 3i
cpopMOBaHOi 3a PaXyHOK BHUIlleHaBe€HOr0 HEOOXiTHOCTI, CTBOpeHa KOHIeN1lii To0y10B1 Mepesk MOGibHOTO
3B'SI3KY SIKa yCYBa€ HeMlOJIiKU IPUCYTHI Ipy po3poblii icHyI0ourx Mepex. Taka KOHIeI1isl O3BOJIS€ 3 3aCTOCYBaHHIM
HOBUX [TPUHIUIIB, 30KpeMa MPUHLUITY CUHEeprii, CTBOPUTU BUCOKOE(EKTUBHI MepeKi MOOITIbHOTO 3B'SI3KY.
BukoprcToByiouM po3pobiieHy KOHLENIIiIo Ta 3aKIajieHi B Hel IPUHLIUIIY, OTPUMAaHO METOJ, OOPOOKHM CUTHAJIIB B
MepeXkax MOOIJIBHOrO 3B513Ky 3 6araToo3ULiIHUMY IIMPOKOCMYTOBUMY CUTHa/IaMU. 3 3aCTOCYBAHHSM NIPUHLIUILY
CHHEDTii, iell MeTOoJ J03B0JIsI€ OHOYACHO 3a0€3MeYUTH B CUCTEMI CIIeLiaIbBHOTO MOOIJIBHOTO 3BS13KY [IPUXOBAHICTb
nepepayvi indopmauii, ii 3axuIeHiCTh Bif TepexoIIeHHs Ta CTIMKICTb [0 6araTOIPOMEHEBOr0 PO3MOBCIOKEHHS.
TaxkuM YMHOM, IIOPIBHSHO 3 iCHYIOUMMU MiIX0aMH, 3a[IPOTIOHOBaHI B poOOTi MOJieJli Ta METO Y 06POOKYU
iHopmallii B MOOIIBHUX MEepeXKax Ha OCHOBI 6araToNo3uLiHUX MIUPOKOCMYTOBUX CUTHAJIIB 1O3BOJISIIOTh CYyTTEBO

HigBUIMUTY €(PEeKTUBHICTh TAKMX MEPEX 3TiTHO 3 METOIO NOCIIiJIKEHHSI.

2. The thesis is devoted to development of models and methods of information processing in mobile networks
based on multi-positional wideband signals and to design of the conception that relies on new principles to
improve efficiency of such networks, which secures simultaneously their high noise immunity, concealment of
information transmission and robustness to the signal propagation environment. The paper has contributed to the
theory and practice of use of adaptive antenna array and pseudo-noise coding sequences derived from primitive
polynomials in mobile networks of telecommunication systems. An analysis of signal propagation performance in
mobile radio channel is carried out and different methods of information protection from interception and
eavesdropping in telecommunication channels are considered. Performed analysis of the methods of countering
fast fading and information protection proved that a complex solution of these problems is possible under
combined use of adaptive antenna arrays and wideband signals with direct spectrum spreading. A method of
adaptive antenna array adjustment is synthesized that does not require formation of the reference signal, which
was tested with use of automatic gain control and hard limiters. With account of adaptive array initial weight
vector position with respect to eigenvectors of its correlation matrix, existing adaptation methods for such
systems are improved. A universal integral indicator for adaptation performance assessment of adaptive arrays
without carrying out respective computer simulation is synthesized. Properties of pseudo-noise coding sequences
are evaluated with respect to their abilities to secure required noise immunity and information transfer
concealment in mobile networks. A method of the telecommunication channel creation is designed in which
researched pseudo-noise coding sequences are used in combination. Utilization of hard limiters to match receiver
dynamic range and that of the signal mixture is researched. Dynamics of mobile communication generations is
considered and some problems are revealed with both existence of a certain conception of mobile communication
systems design and with its perfection and implementation correctness. With account of the necessity formed due
to the above, a conception of mobile communication network design is created that eliminates the deficiencies
present in the development of existing networks. Such a conception permits to create highly-efficient mobile
communication networks with use of new principles, for example synergy. With utilization of the designed
conception and its underlying principles, a method of signal processing in mobile networks with multi-positional
wideband signals is obtained. With implementation of synergy principle, this method permits in a special mobile



communication network to simultaneously secure information transfer concealment, its protection from
interception and robustness to multipath propagation. Thus, in comparison with the existing approaches, models
and methods of information processing in mobile networks with multi-positional wideband signals proposed in
this paper permit to substantially increase efficiency of such networks according to the purpose of the research.
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