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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYOPHK: 49.43.29

Tema gucepranii:
1. CI/II‘HaJIbHO—KO,HOBi KOHCTPYKILﬁ AJ1s1 CUCTEM 663HpOBOﬂOBOFO 3B7513Ky 3 [IPOCTOPOBO-9aCOBUM KO YBdHHAIM

2. Signal-to-code designs for wireless space-time coding systems

Pedepar:

1. O6’eKTOM [IOCII>KEHHSI € CUTHAJIbHO-KOIOBi KOHCTPYKIIii 17151 cucTeM 6e3[IPOBOIOBOrO 3B'13KY 3 IPOCTOPOBO-
4aCOBMM KOAYBaHHSM. [IpeiMeToM JOCIiIKEHHS € XapaKTE€PUCTUKHU 3aBaJOCTIMKOCTI Ta TapaMeTPU CUTHAJIBHO-
KOJJOBUX KOHCTPYKLi! 1J11 CUCTEM 6€3[TPOBOJIOBOTO 3B'513KY 3 IPOCTOPOBO-4YaCOBUM KOAYyBaHHSIM. MeTonu
IOCJIIPKEHHS: METOAM TEOPii IMOBIPHOCTI, T€OPii OTEHLIMHOI 3aBaZlOCTIMKOCTI, TEOPIi 3aBaOCTIMKOTO KOJyBaHHS,
MaTEMaTUYHOI CTATUCTUKY, MAaTEMAaTUYHOrO Ta iMiTal[ilHOrO MOJIe/II0OBaHHS. Pe3ybTaTaMu JOCIiIPKEHHS:
c(pOpMyJIbOBAHO BJIACTUBICTb iHBAPiaHTHOCTI PELIiTYACTUX CUTHATIBHO-KOJOBUX KOHCTPYKIill, BU3HAYEHO KpUTEPIii
ONTMMAaJIbHOCTI PEIIiTYaCTUX CUTHAJIbHO-KOIOBUX KOHCTPYKLI 17151 CUCTEM OE3MPOBOOBOrO 3B'I3Ky B KaHaJax i3
peJieeBCbKMMU 3aBMUPAHHIMH, PO3PO0OJIEHO eMYJISIIHII MeTO/, i aITOPUTM MOIIYKY PELIiTIACTUX CUTHAJIBHO-
KOJJOBUX KOHCTPYKLii1, pO3p00JI€HO KOMII'IOTEPHY MOZEJIb CUCTEMU 3B'SI3KY 3 IPOCTOPOBO-4aCOBUM KOJIyBaHHSIM
IJ151 JOCJIiIPKEHHSI 3aBaIOCTIKOCT] PeLliTYaCTUX CUTHATIBHO-KOJOBUX KOHCTPYKIl B KaHA/IaX 3 PEJIEEBCbKUMU
3aBMUpaHHAMU. HOBU3HA I0JIArae B HACTYITHOMY: BU3HA4Y€Hi OCHOBHI BJIaCTUBOCTI iHBapiaHTHOCTI MOLYIALIIMHUX

KO[IiB, BAKOPUCTAaHi P ONTUMI3allii XapaKTepUCTHUK CUTHAJIBHO-KOJOBUX KOHCTPYKLIN JJI1 CUCTEM 3 IIPOCTOPOBO-



9aCOBUM KOJIyBaHHSIM; OOI DYHTOBAaHO KPUTEPil ONITUMAJIBHOCT] PEIiTYACTUX CUTHAJIBHO-KOZOBUX KOHCTPYKLIN
17151 KAHAJIB i3 peJIe€BCbKMMU 3aBMUPAHHSIMU; YIOCKOHAJIEHO MIPOLEC IIOIYKY ONTUMAJIbHUX 3rOPTKOBUX KOZIB Ta
CHUTHAJILHO-KOJIOBUX KOHCTPYKIiM Ha OCHOBI KPUTEPiI0 MaKCUMYMY BiIbHOI BifjfaJti; iCTaso [0AaIbIIOrO PO3BUTKY
TE€OpPeTUYHE OOIPYHTYBAaHHS €(PEKTUBHOCTI BUKOPUCTAHHSI CUTHAIbHO-KOJOBUX KOHCTPYKLIH 711 CUCTEM
0€31pOBOIOBOTO 3B’13KY 3 IPOCTOPOBO-4YaCOBUM KOJIyBaHHSIM B KaHAJIaX i3 pesieeBCbKUMU 3aBMUPAHHIMU Ta
OOI'PYHTYBaHHSI MAaTEMATUYHOI MOZEJIi CUCTEMHU 6E3IPOBOIOBOTO 3B’513KY 3 IPOCTOPOBO-YAaCOBUM KOJIyBaHHSIM;
3aIPONIOHOBAHMI METOJ, IIOLIYKY ONTUMAaJIbHUX CUTHAJIBHO-KOAOBUX KOHCTPYKIiH 1711 CUCTEM 6€3IPOBOJ0BOTO
3B'I3KY 3 IPOCTOPOBO-YaCOBUM KOJIyBaHHSM. Pe3ysbTaTy NOCIiIKEHHS BIIPOBA/I)KEHHI B HaBYAJIbHUI [IPOLIEC

Opecpkoi HanioHanpHOI akazgemii 38’13Ky im. O.C. [Torosa Ta MukosaiBebkoto disnieto BAT “YkpTenekom.

2. Signal-code sequences for wireless communication systems with space-time coding are the object of the
research. Noise immunity characteristics as well as parameters of signal-code sequences for wireless
communication systems with space-time coding are the subject of the research. Research methods are the
following: methods of probability theory, theory of potential noise immunity, theory of antinoise coding,
mathematical statistics, mathematical modeling and simulation. The results of the research are the following: the
invariance property of trellis signal-code sequences was stated, the optimality criterion of trellis signal-code
sequences for wireless communication systems with Rayleigh fading channels was defined, the emulation method
and algorithm of sorting search of trellis signal-code sequences were developed, computer model of
communication system with space-time coding was created for the research of the noise immunity of trellis
signal-code sequences in Rayleigh fading channels. The novelty of the work is in the following the basic properties
of invariance of modulation codes were found and further used for optimization of signal-code sequences for
systems with space-time coding; the optimality criterion of trellis signal-code sequences for Rayleigh fading
channels was grounded; the process of search of optimal convolution codes and signal-code sequences in
accordance to criterion of maximal free distance was improved; the theoretical grounding of effectiveness of
signal-code sequences use for wireless communication systems with space-time coding and Rayleigh fading
channels was further developed as well as mathematical model of the wireless communication system with space-
time coding was grounded; the method of search of optimal signal-code sequences for wireless communication
systems with space-time coding was proposed. The research results were applied to the study process in Odessa
National Academy of Telecommunications n.a. A.S. Popov and also were used by Nikolayev branch of PC
“Ukrtelecom”.
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