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1. MeToau Ta IPUCTPOi OLiHIOBaHHS GiTOBUX TIOMUJIOK Y IIPOMUCIIOBUX KOMII IOTEPHUX CUCTEMAX

2. Methods and devices for estimating bit errors in industrial computer systems

Pedepar:

1. O6'eKTOM [OCJIIPKEHHS € TIPOLIeC BUSBJIEHHS BCTaBOK i BUNIaZaHb GiTiB IIpU NepefaBaHHi JaHUX y IPOMUCIOBUX
KOMIT'IOTepHUX cucTeMax. [IpeqMeToM [OCTiI’KeHHs € METO/IU Ta 3aCOOU BUSIBJIEHHS Ta OL[iHIOBAHHS BCTABOK i
BUIAJaHb OiTiB y IPOMUCJIOBUX KOMITIOTEPHUX CUCTEMaX. MeTOI0 AMCePTaLiliHOI pOOOTH € MiJIBUILIEHHS TOYHOCTI
BUSIBJICHHSI Ta OLiHIOBAHHSI HITOBUX MOMMJIOK i 3aBafJOCTINKOCTi MPOMMCIIOBUX KOMIT IOTEPHUX CUCTEM HIJISIXOM
3HVKEHHS BIUIMBY OJUHWYHVX aIUTUBHUX IIOMUJIOK. METOAM NOCIIIKEHb: METOIM T€OPii CKIHYEHHUX I10JIiB; TeOopii
3aBafOCTIMKOr0O KOAYBaHHS; iMITalliTHOTO MOZEIIIOBAHHS; TEOPIl IPOEKTYBaHHS IUCKPETHUX CXEM; TEOPIi
MIMOBIPHOCTE! i MATEMATUYHOI CTAaTUCTUKU. TE€OpPETUYHI Pe3yJIbTaTU: BIIEpIIE 3alIPOTIOHOBAHO MO3ULIITHUNA METOT
BUSIBJIEHHSI IIO3ULIIM Ta OL[{HIOBaHHS JOBXWUH BCTABOK /BUIAalaHb GiTiB, 0COBIMBICTIO SIKOTO € BUKOPUCTAHHS
PEKYPCUBHUX MOCJIiIOBHOCTE; BIIEpIIe 3alIPOIIOHOBAHO METO/I I€PECTAHOBKY BiTHOCHUX [O3ULLIN
CHHXPOCHMBOJIIB 32 YaCTOTOIO iX M0OsIBM Ha 6a3i BXiHOTO Ta BUXiZHOTO €JIeMEeHTIiB Yepryu; OTPUMAaHO HOBi aHAIITUYHI

BHPAa3Hu [1JIs1 BUSBJICHHS IIO3ULII Ta OL[iHIOBAaHHS JOBXUH BCTaBOK/BUIIalaHb OiTiB HAa POHI OAMHUYHUX ANUTUBHUX



IIOMMJIOK Ha OCHOBI BU3HA4Y€HHSI Hal6ibIll iIMOBIpHOI BEJIMYMHHU 3CYBY 32 aPT'YMEHTOM MaKCUMaJIbHOTO 3HAY€HHS
4aCTOTH [TIOBTOPEHHS OJJHAKOBUX BEJIMYMH; YI,OCKOHAJIEHO KOPEJSILiHUI METO/, ITapaslesIbHOi 06pOOKU
KoediljieHTiB B3aeMHOI KopeJIsiLiii Ha OCHOBI 3aCTOCYBaHHS IlipaminanbHOI 3rOPTKY 3Ha4eHb KOe(illieHTiB B3a€MHO]
Kopessiii. [[pakTi4Hi pe3yabTaTi: po3po6JI€HO aITOPUTMU Ta IIPUCTPOI, 1[0 JO3BOJINIIO MiIBUMINATY TOYHICTh Ta
3aBaJOCTINKICTh OL[iHIOBaHHS OiTOBMX IIOMUJIOK Ha (DOHI OJMHUYHUX aJUTUBHUX [IOMUJIOK, & TAKOX
BilOKPEMJIIOBATY OJHA Bill OJHOI TOMUWJIKU Pi3HUX TUIIB: BCTABKY, BUNIAJIaHHS Ta OJUHUYHI aIUTHUBHI IOMUJIKU.
CTymniHb BIPOBaIKEHHS: pe3yJIbTaTU JOCiIPKeHb 6y BUKOPUCTaHi Y po6O0Ti iepKaBHOTO MiJIIPUEMCTBA
"HaykoBo-pociignoro iHctTutyty I'esiit”, IloginbCbKOro NpoeKTHOro iHCTUTYTY, BIHHUIIPKOTO HallilOHAJIbHOTO
TeXHiYHOro yHiBepcuteTy. Cdepa (rajnysb) BAKOPUCTAHHS: iHPOpMaLIiTHO-KOMYHIKaliliHi TEXHOJIOTI].

2. The object of the study is the process of detecting insertions and dropouts of bits during data transmission in
industrial computer systems. The subject of the study are methods and means for detecting and evaluating
insertions and bit outliers in industrial computer systems. The aim of the thesis is to increase the accuracy of
detection and evaluation of bit errors and noise immunity of industrial computer systems by reducing the
influence of single additive errors. Methods of research: methods of the theory of finite fields; The theory of noise-
immune encoding; Simulation modeling; The theory of designing discrete circuits; Probability theory and
mathematical statistics. Theoretical results: the positional method for identifying positions and estimating the
lengths of insertions/deletions of bits, the feature of which is the use of recursive sequences, was proposed for the
first time; For the first time, a method was proposed for rearranging the relative positions of the sync symbols by
the frequency of their appearance on the basis of the incoming and outgoing elements of the queue; New analytic
expressions are obtained for revealing the positions and estimating the lengths of insertions /deletions of bits
against the background of single additive errors on the basis of determining the most probable value of the shift in
the argument of the maximum value of the repetition frequency of identical values; An improved correlation
method for parallel processing of the cross-correlation coefficients based on the application of pyramidal
convolution of the values of the cross-correlation coefficients. Practical results: algorithms and devices have been
developed that make it possible to improve the accuracy and noise immunity of estimating bit errors against the
background of single additive errors, and to separate from each other errors of various types: insertions, deletions
and single additive errors. Degree of implementation: the results of the research were used in the work of the state
enterprise "Research Institute of Helium", Podolsk Design Institute, Vinnytsia National Technical University.
Sphere (industry) of use: information and communication technologies.
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