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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX pyOpHK: 50.10.31

Tema gucepranii:
1. MeTonu Ta nporpamMHoO-anapartHi 3aCo0M ONpaLl0BaHHS CUTHAJIB 3 NoJlinapamMeTpUyHo0 iHpOpMalifiHOK

EHTPOIIieI0

2. Methods and software and hardware signal processing of information polyparametric entropy

Pedepar:

1. Y nuceprauii 3a1104aTKOBaHO HOBi Ta PO3BMHYTO y>K€ BiZlOMi TEOPETHYHI i METOMI0JIOTiUHI 3acagy B 06J1aCTi
CTBOPEHHS HOBUX €(EKTUBHUX TEXHOJIOTiH ONPAllOBaHHS CUTHAJIB Y KOMII'FOTEPHUX CUCTEMAX, 30KPEMaA
KOMIIOHEHTax ePBUHHOTIO NIEPETBOPEHHS iHpopmallii, [udpoBUX KOMIIOHEHTAX peaisalii 06MiHy JaHMMU a TaKOXK
inenTudikauii Ta giarHocTyBaHHS y iHPpOpMaLiliHO-BUMIPIOBAJIbBHUX CUCTEMAaX. 3aIIPOIIOHOBAHO METOAU
OIIpalll0OBaHHS IIMPOKOCMYTOBUX BUMIPIOBAJIbBHMX CUTHAJIIB 3i 3MiHHOIO iHPOpPMaliliHOI0 EHTPOII€L0, 1110
(opMyIOTHCS B HACTTOK B3a€EMO/Iii KOHTPOJIbOBAHOTO CepenoBuIIA i GOopMyBaya BUMIAIKOBUX CUTHAJIIB 32 SIKUM
€HTPOIIisl BAKOPUCTOBYETHCS SIK OIIOCEPEIKOBAHUM [TapaMeTp BeIMYMHU BUTPATH; MeTonu GOpPMYyBaHHS Ta
OIpallOBaHHS LIMPOKOCMYTOBUX CUTHAJIIB, SIKi [PYHTYIOTbCSI HA MaHINyJIALil peasizalisiMy BUNIaJKOBOTO MPOLECY
3Ha4YeHHS iHOPMaLiliHOI €HTPOIIil aMILIITYJ, SIKOTO ITOCTABJIEHO Y BiANOBIAHICTb N0 iHPOpMaLiTHMX CUMBOJIIB
6iHapHOTrO MOBiTOMJIEHHS; IPOEKLUiHUN MeTog, ineHTrdikalii 06'eKTiB, 3a IKUMHU 1106y10Ba IPOEKIIil

3IiMCHIOETHCS NJISIXOM CTAaTUCTUYHOTO OIiHIOBAHHS 3HaUYE€Hb BapiaTMBHOI iHDopMaliliHOi eHTporii hpparMeHTiB



MaTpULb iX IPeICTaBIeHb @ TAKOXX METOJ, OTIPAIIOBaHHS AiarHOCTUYHUX CUTHAJIIB, IO IPYHTYETHCS Ha
BHMKOPHCTaHHi iIMOBIpHICHUX IIpeiCTaB/IeHb [10CiLOBHUX (parMeHTiB ix aMIIiTyn 015t GopMyBaHHS BEKTOPIB
iHpopMaTUBHUX O3HAK 3 OAAJIBIIMM KOPEJISIiTHUM OIpalloBaHHSIM. MOJeJIl0BaHHS B 00YUCIIIOBAIbBHOMY
€KCIIepUMEHTI, eKCIIepUMEHTAaJIbHi TOCIiJI)KEHHS Ta IPaKTUYHE BIPOBAIKEHHS po3pobJeHuX IUPPOBUX 3aCO0iB Ta
QJITOPUTMIYHO-TIPOTPaMHMUX PillleHb MigTBEPAUIM aLE€KBATHICTh 3alIPOTIOHOBAHUX ITiXOIiB Ta €(PEKTUBHICTD
po3pobiseHux meToiB. KitouoBi cyoBa: iHpopmalliiiHa eHTpOIIisl, UPOKOCMYTOBUI CUTHAJ, KOMII'IOTEPHA CUCTEMA,

iHpopmaLiifiHO-BUMIipIOBaJIbHA CUCTEMA, IEPBUHHUI N1IEPETBOPIOBAY, (POPMYBaHHS, OIIPALIIOBAHHSI.

2. The thesis launched new and advanced already known theoretical and methodological principles in the
development of new efficient technologies for signal processing in computer systems, including primary
components data convert, digital data exchange communications components implementation and identification
and diagnosis of information and measurement systems. In the study, methods of implementation gas flow meters
proposed to use additional measurement information sources, random fluctuations of variable amplitude
information entropy, which are generated by the measuring environment, including, at a flow generator and
broadband measurement signals. This processing method insensitivity to zero drift signal amplitudes of the
primary device. Investigated the frequency spectrum measurement signals and set the frequency spectrum band
information flow noise of the medium, which are characterized by maximum entropy dependent changes in
estimates of the value of the current signal flow that allowed to realize the optimization procedure processing
measurement data limited the relevant portions of the spectrum. In order to create information-measuring system
flow of gaseous media for standard calibration facilities developed appropriate structural solutions, algorithms and
software. The analysis of existing information transfer methods possible to propose alternative approaches to the
formation and digital processing of wideband signals in the data paths. In particular character representation of
the information entropy values posts random signals when creating a statistical estimation and entropy values
during processing, creates a number of advantages: efficient use of the frequency band of the data channel,
simplifying the hardware and software, provide adequate immunity at low signal / noise ratios. First obtained
characteristics of the developed method, which found an increase in speed signal processing, increased noise
immunity at the same time complexity of computer systems and communication, as well as uniformly bandwidth
usage compared to conventional correlation methods. Developed and structural concepts of digital imaging
devices and processing of broadband signals with manipulated information entropy based on universal chip
microcomputer. The investigation and analysis of digital signal processing techniques in computer systems,
traditionally, allocating the informative part of the signal is realized on the basis of statistical methods, spectral
and correlation analysis. Consider effective correlation methods, but they do not work for signals that do not have
acceptable correlation properties. Digital processing system based on the analysis of amplitude, frequency, phase,
etc. signals characteristics require significant computational costs and allow us to estimate the characteristics of
the overall signal. Proposed the use of new additional signal parameters, in particular, estimates of the information
entropy. Developed projection methods for identifying objects on which to build projections realized by statistical
estimation of the information entropy values pieces of binary matrices their representations, the processing
method of diagnostic signals, based on the use of probabilistic representations of sequential fragments of their
amplitudes. This approach yields a number of significant advantages, including: low dependence on the signal
strength, insensitivity to zero drift amplitude of the primary device, simplifying the hardware and software.
Modeling in computational experiments, experimental research and practical application of the developed digital
tools and algorithmic software solutions confirmed the adequacy of the proposed approaches and the
effectiveness of the developed methods. Keywords: information entropy, wideband signal, computer system,
information-measuring system, sensor, forming, processing.
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