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Pedepar:

1. InceprauiiiHa po60Ta NPUCBSIYEHA aKTya/IbHill TeMi OOPOOKHM Ta aHAi3y 3BYKiB JIeT€Hb JIIOJUHU 3 METOIO
OTPMMAaHHS [iarHOCTUYHO LIHHUX [IaPaMETPiB 1J1s1 BAKOPUCTAHHS iX 4K CAMOCTIHUX KPUTEPIIB OLiHIOBAaHHS CTaHy
IVXaJIbHOI CUCTEMU JIIOAMHM i SIK BXiJHMX apTyMEHTIB Kjacu(ikaTopiB. 3 METOI0 OTPUMaHHS NTapaMeTpiB 3BYKiB
IVXaHHS Ta iHpopmallii Ipo cTaH 6POHXOJIET€HEBOI CUCTEMU JIIOUHHU 3aITPOIIOHOBAHO IPOBOJUTY TPU €TaNU
aHaJli3y 3BYKIB JIereHb: I1oliepesHs 06pooka, 6e3rnocepeHbO aHai3 CUrHatis i kinacudikauis. Ha etani nonepenHboi
00pOOKY 3aIIPONIOHOBAHO YIOCKOHAJIEHUI METO/I 3HAaXOIKEHHSI Ta BUJTYYEHHS [IePeLIKOIKAUUX apTedaKTiB B

CUTHaJIaX BBYKiB JIETEHDb TAd METO[, p036I/ITTH CUTHAaJIiB Ha J_II/IXEUIBHi (1)331/1 BAUXY-BUIOUXY. 33HpOHOHOBaHO



YIOOCKOHAJIEHY iMiTalliiHY MOJIE€JIb IOPTATUBHOI'O PEECTPYIOYOr0 KOMILIEKCY. JIJIs1 3HAXOKEHHS NiarHOCTUYHO
L[iHHUX BJIaCTUBOCTE 3BYKiB JIET€Hb PO3PO6JIEHO HOBUI METOJ, HA OCHOBi BUKOPUCTAHHSI MATEMAaTUYHOTO arapary
CTaTUMCTUKU BUILIMX IOPSIKIB, @ CAaMe PO3PaxyHKy OiclieKTpasbHUX QYHKIIiH, TapaMeTpUYHOro 6icrieKTpy, QyHKIiN
6iKOrepeHTHOCTI, KoeQillieHTiB aCMMETpii Ta eKclLecy. 3HaiIeHO HOBi 3aKOHOMIPHOCTI MK pO3pax0BaHUMU
rapaMeTpamy, sIKi CBij4aTh IIPO CTaH IUXAJIbHOI CUCTEMU JIIOIUHU. 3alIPOIIOHOBAHO BUKOPUCTAHHS TPhOX BUJLiB
kiacudikaTopis, BUBHAUEHO BXiZjHi apryMeHTH AJ1s iX po60oTH, 110 JAI0Th HalKpalli IOKa3HUKU. 3alIpOIIOHOBAHO i
OIMCAHO 3arajibHy CTPYKTYPY [iarHOCTUYHOTI'O IPOrPAMHOTO KOMILJIEKCY, pe3yJIbTaTOM POOOTH SIKOTO €
peKoMeHallil o0 CTaHy 6POHXOJIETEHEBOI CUCTEMU JIogyHU. Kil04oBi ci1oBa: 6ikorepeHL1is, 6icriexTp, 6iyactory,
3BYKU JIeTeHb, KjacudikaTop, koedillieHT acumeTpii, KoeillieHT exclecy, MallMHHe HaBYaHHS, CIIEKTPY BUILIUX
MTOPSIKIB.

2. The thesis is devoted to the actual topic of human lung sounds processing and analysis in order to obtain
diagnostically valuable parameters. These parameters are used both as stand-alone criteria for assessing the state
of the human respiratory system, and for using them as input arguments of classifiers to automate decision making
for certain diseases. In this thesis important scientific and technical task was solved: improving the methods of
lung sounds’ preprocessing and their analysis for finding new diagnostically valuable parameters of lung sounds on
the basis of mathematical apparatus of higher order statistics used for the classification of bronchopulmonary
diseases. The advanced method for the initial processing of lung acoustic signals is described. This method is
based on the filtering of noise signals caused by random environmental interference and deficiencies in the
recording tool. The use of this method improves the quality of the lung sound signals to further obtain the
informatively valuable parameters of lung sounds. This method is based on bidirectional filtering and helps to get
rid of random bursts in the test signal. The method of separating individual breathing cycles in lung sounds is
based on the allocation of respiratory cycles by means of spectral-temporal analysis of the incoming audio signal,
synthesis of the main reference signal that simulates respiratory activity. Method of differentiation of normal and
pathological respiratory noise based on the analysis of third-order cumulative functions and bispectral functions.
In addition, the method of differentiation of crackling sounds and wet fine bubbling wheezes is also proposed. The
developed method of diagnosing chronic obstructive pulmonary disease (COPD) and chronic bronchitis based on
an iterative approach to find diagnostically valuable parameters of lung sounds, such as values of bispectrum and
their corresponding frequencies, values of bicoherence functions and their corresponding frequencies, skewness
and kurtosis coefficients is proposed in the thesis. This method also analyzes the parametric bispectrum. Some
relationships and patterns between the group of these parameters and the corresponding category of the
respiratory system state are determined. Different classifiers were examined with a different set of input
arguments. Thus, the analysis determined that the best results were obtained using three classifiers: the support
vector method, the decision tree, and neural networks. It was found that the best results were obtained by
applying seven parameters of lung sounds obtained from higher order spectra. The general structure of the
developed diagnostic software complex to provide an automated initial recommendation and a brief description of
all stages of complex work are proposed.
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