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1. MeTonu 3abe3neyeHHs JOCTOBIpHOCTI iHpopMmallii B 6€31pOoBOJ0BUX 3ac00ax Nepefadi IaHUX 3a PaxyHOK

AJaIITUBHOI'O KOOyBaHHS

2. Methods for ensuring the reliability of information in the wireless data transmission device adaptive coding

Pedepar:

1. O6’exT mocmnimxkeHHs — npouecy GOpMyBaHHS i epepoOKU KOJIOBAaHUX JAHUX Y 6€3[IPOBOJIOBUX 3acobax repejadi
IaHUX. MeTa JoCiIKeHHs - IiaBULeHHs e(eKTUBHOCTI 6e3M1pOBOAOBUX 3ac06iB nepegadi ganux (b3I1]]) B ymoBax
BIUJIMBY 3aBajl 4yepe3 3a6e31e4eHHs JOCTOBIPHOCTI iH(popMallii 3a paXyHOK PO3POOKM METOMIB Ha OCHOBI
aJarTHBHOTO KOJIYBaHHS Ta iX BUKOPUCTaHHS. [lJ1s1 BUpIleHHS IOCTaBJIeHUX 3a/1a4 OyJIM BUKOPUCTAHI TaKi METOOM:
METOJIY Teopii yIpaBiiHHS, KOOYBAaHHS, IPUNHSATTS pillleHb, aJallTUBHUX CUCTEM, OIITUMI3allii, 3B's13Ky, Teopii

Mmepex IleTpi; MeToau imMiTaliliHOrO MOI€/IIOBAaHHS, 06'€KTHO-OPi€HTOBAHOTO IPOTpaMyBaHHS, T€OPii IMOBIPHOCTI,



MaTeMaTU4HOI CTAaTUCTUKH, TeOpil 3aBafOCTIMKOro KOLyBaHHs, Teopii iHdopmallii, MeToay Teopii MoAyIbOBaHUX
CHT'HAJIIB, Teopii 3aBaJOCTIIKOro KonyBaHHs, Teopii indpopmarii. [IpakTryHe 3HaYeHHSI OTPUMAaHUX Pe3YJIbTaTiB
II0JISITa€ B TOMY, 110 HaBeEeHi BUllle HAYKOBi pe3yJIbTAaTH Y CBOiil CyKyIIHOCTi CTBOPIOIOTh HOBY iH(OpMaLiliHy
TEXHOJIOTi€l0 3a0e3Me4eHHs oCcToBipHOCTI iHdopmauii B B3I1]] 3a paxyHOK ajaiTUBHOIO KOJYBaHHS, 11O 4O3BOJISIE
ONTHMI3yBaTH Ta MiIBUIIUTU €(PEKTUBHICTb 3aCTOCYBaHHS METOZIB 3a0e3Me4eHHs JOCTOBIPHOCTI iH(popMmaliii B
B3I1]] na eramnax ix IpOEKTyBaHHS, BUTOTOBJIEHHS i eKcITyaTalii. HaykoBa HOBM3HA OTPUMaHUX PE3yJbTaTiB: 1.
Briepiue 3anrporioHOBaHO MeTOJ, 3abe3nedeHHs JocToBipHOCTI iHpopmaii B B3I1]] Ha ocHOBI ajanTauii pisHUX
KOJIOBUX KOHCTPYKIIill. 2. Briepie 3anpornoHOBaHO OGYUCIIIOBaIbHUI METO/], HEUiTKOTO JeKOIYBaHHS
6araTOKOMIIOHEHTHUX Typ60 KoziB B B3I1]l, 0 703BOIUTh 326€3MeYnTH 3ajaHi IOKa3HUKU JOCTOBIPHOCTI
indopmauii Ta nigsumKuTH eHepretnyny edpextusHicTs B3I1]] Ha 0,2-0,8 1B y nopiBHSHHI 3 BiOMUMHU MeTOZAMHU. 3.
Briepie 3anrponoHOBaHO METO/, MifrOTOBKU NEPBUHHOI iHpopMauii s agantuBHux b3T1]], mo 103BOAUTh
3a0e3neYnTH 3ajaHi I0Ka3HUKY JOoCTOBipHOCTI iHpopmanii B B3T1]], mpu uboMy eHepreTnyHui Burpam ckiuanae 0,8
1B y nopiBHsHHI 3 BitoMumu metogamu. OTpUMaHi pe3yJibTaTH LOCiI>)KeHb BIIPOBapKeHi B poboTax ToBapucTsa 3
00ME>XEHOI0 BiiTloBiganbHicTIo «IHpopMaliliHa 6e3rexka» Npyu po3poodLii apxiTeKTypH 3aBaf03axUIIEHUX 3aC06iB
nepenavi jaHux, ToBapucTsa 3 0OMeKeHOI0 BinnoBifanbHicTIo «HiKC» A1 MOZeI0BaHHS Ta CTBOPEHHS 3aXUIEHO]
MepeKi mepenadi JaHuX, MO HiATBEPIKEHO BiANOBimHMMY akTaMu BIpoBamKeHHs. Cdepa BUKOPUCTAHHS —
3a0be31e4yeHHs JOCTOBIpHOCTI iHpopmalii B 6€31poBOJ0OBUX 3ac00ax Nepeadi JaHUX 332 PaXyHOK PO3POOKY METO/iB

Ha OCHOBI aJallITUBHOI'O KOAYBAHHA.

2. The dissertation is devoted to the research of topical problems of wireless data transmission device (WDTD),
their further development, and increase of effi-ciency of WDTD in the conditions of interference of interferences
by ensuring the reliability of information through the development of methods based on adaptive coding and their
use. For the first time, a method of ensuring the reliability of information in the WDTD is proposed based on the
adaptation of different code structures, which allows to provide the specified indicators of information reliability
and reduce the number of elementary operations of digital signal processors in digital processing of coded data.
The difference between the developed method and the existing one, which determines its novelty, is the
application of different noise-resistant codes in the structure, from simpler to more complex ones, depending on
the signal-to-noise ratio in the channel, which leads to providing the specified characteristics of the reliability of
information. It is established that the introduction of adaptive selection of Reed-Solomon's codes, BCH codes and
multicomponent turbo codes for a given bit error probability allowed to reduce the number of elementary
operations of digital signal processors in digital processing of encoded data by 39-46% in case of influence of non-
stationary intent on the intentional signal interference from 6 to 1 dB. For the first time was proposed, a
computational method of fuzzy decoding of many component turbo codes in the WDTD, which, in contrast to the
available ones, uses membership functions to calculate transient recursions and log-likelihood ratios of the turbo
code decoding algorithms. It has been investigated that the use of the method due to the introduction of
membership functions allows to obtain an energy gain of 0.2-0.8 dB compared to the known methods. For the first
time was proposed, a method of preparing primary information for adaptive WDTD, which, unlike the available
ones, increases the dimensionality of code and interference space, and also uses new analytical ratios to calculate
the average bit error probability for different intentional interference strategies and the use of three components
turbo code. It is investigated that the use of the method due to the introduction of new analytical dependencies
obtained, taking into account the parameters of the interference, allows to secure the specified indicators of
reliability of information in the WDTD, with the energy-genetic gain of coding due to the use of three component
turbo-code is 0.8 dB in comparison with known methods.
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