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AHAJIM3 COCTOSIHUA JBIXATEJBHOH CHCTEMBI IO MIYMAM B
JIET'KHUX — BOBMOXHOCTHU U NIEPCIHEKTUBbI
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AHanu3 cymecTBYIOIIMX METOJOB U CPEICTB aHAIM3a aKyCTHYECKUX CHTHAJIOB C LENBIO OIpPEAEICHUs
COCTOSIHUH JIbIXaTeIbHOW CHCTEMBI YEIOBEKa MOKa3bIBAET, YTO OHHM OJTHO3HAYHOE HE MACHTH(QUIMPYIOT (YyHKIMOHAT,
JUId TIPUEMJIEMO TOYHO OCYIIECTBJIATh JAMArHOCTMYECKMM MpOLeCC MO aKyCTMYECKMM IIyMaM B OCHOBHOM H3-3a
HECTAallMOHAPHOCTH OWOCHrHajla Ha KOPOTKHX BPEMEHHBIX HMHTEpBajlaX perucTpaniu. B craThe paccMaTpuBaroTcs
BOIPOCHI aHAJIM3a JIIXaTeJIbHBIX LIYMOB B JIETKHUX C IIEbI0O W3YYCHHUS] BOBMOXXHOCTEH MPUMEHEHHs] OMoCUrHama Juis
UISHTUQHUKAMM TPSAMBIX HM-WJIM JIATEHTHBIX TIOKa3aTeneil B aBTOMATU3UPOBAHHBIX CHUCTEMAax MOJJIEPIKKH
JUAarHOCTUYECKUX PELIEHUN  COCTOSIHUM CUCTEMBI JIbIXaHUS B IIPOLECCE CKPUHUHIOBBIX MEIULMHCKUX MAaCCOBBIX
OoCMOTpOB HacesneHus. [IpennokeHO pa3BUBAaTh HCCIENOBAHUS B O0JACTM CHHXPOHHOW DPErMCTpalMd M aHaIu3a
JIBIXaTEJIBHBIX IIYMOB U COJEP/KAHUSA BO BABIXAEMO-BbIIBIXaEMOM BO3yX€ KOHLIEHTPALMKA KUCIOPOAA U YIJIEKUCIOr O
rasza Hapsly C MOHaMH Pa3JIn4YHOM MOJISPU3ALNH U XapaKTePUCTUK (POTOIIIETU3MOIPaMMBL.

KirloueBble cioBa: aHanu3 OHOMEIMIMHCKUX CHUTHAJIOB, JbIXaTEJbHBIH IIYM, CHUCTEMBI IOIIEPKKH
IIPUHATHUS PELLIECHUN.
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The analysis of the existing methods and means of the analysis of acoustic signals for the purpose of
definition of conditions of respiratory system of the person shows that they unambiguous do not identify functionality,
for is acceptable to carry out precisely diagnostic process on acoustic noise generally because of not stationarity of a
biosignal on short time intervals of registration. In article questions of the analysis of respiratory noise in lungs for the
purpose of studying of opportunities of application of a biosignal for identification of direct and-or latent indicators in
the automated systems of support of diagnostic solutions of conditions of system of breath in the course of screening
medical mass examinations of the population are considered. It is offered to develop researches in the field of
synchronous registration and the analysis of respiratory noise and contents in it is inhaled - the exhaled air of
concentration of oxygen and carbon dioxide along with ions of various polarization and characteristics of the
photoplethysmogram.
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For permission of diagnostic problems in pulmonology (especially in the field of
prenosological diagnostics) researches in the field of design and operation of various technical

means and the measuring equipment accepted for clinical application on registration and a research



of pulmonary noise [3] will be organized and conducted as violations of functioning of lungs
causes pathological changes in an organism — in general and separate physiological systems.

Acoustic noise in fact are the indicator of work of respiratory system as are caused not
only the mechanical work of lungs aimed at providing necessary concentration of gases in organism
cages but also depend on a number of external and internal factors.

Noise of lungs (respiratory noise) arise in the course of breath and are observed in the
course of an auskultation. The classical description of ways of a traditional auskultation of small,
pulmonary noises and types of breath is normal and is provided pathologies in work [6]. Standard
signals of respiratory noise with the short characteristic are given in information medical banks [5]
and differ with record registration parameters: quantization frequency on level and on time,
duration, a processing technique, and also preservation formats. To each auskultativny phenomenon
in a collection usually there corresponds one record that complicates assessment application of
statistical methods of recognition and a clustering.

Work [8] is devoted to synthesis of experiences of studying of respiratory system of the
person and development and technical means for its diagnostics:

- instruments of creation of the hardware and software and the analysis of trakhealny noise of the
forced exhalation;

- ways of the analysis of parameters of the respiratory noise received on the basis of the spectral
analysis;

- to results of experimental assessment of efficiency of diagnostics;

- to methods and algorithms of preliminary processing of non-stationary acoustic noise,
parametrization (allocation of measurable informative signs) of "typical™ realization of acoustic
signals;

- to ways of assessment of informational content of the allocated signs and formation of optimum
set of characteristics providing the acceptable representativeness (compactness of decisive rules at
preservation of reliability of recognition);

Continuation of this work can be considered the opportunity of complex diagnostics of
conditions of lungs of the patient offered in work [1] by installation of degree of belonging of an
unknown state to a certain class of the diagnosed signs, known on the basis of indistinct
representation.

Meanwhile, the analysis of the existing methods and software and hardware of the analysis
of acoustic signals for the purpose of definition of conditions of difficult objects showed that they
have no the functionality allowing to carry out rather exact identification of the majority of real

objects for their acoustic noise because of not stationarity of these signals on short time intervals.



The shortcomings connected with reality of training of the distinguishing system in short
temporary ranks can be in many respects leveled by means of a self-organizational harmonious
algorithm of a method of the group accounting of arguments [9] and-or application of integrated
indicators [11].

The hypothesis formulated in [7] Bocharovy M. E deserves attention. On the basis of
methodological concepts of Chizhevsky A. G. [10] in the monograph the electric balance of an
organism based on processes of internal and external electroexchange is considered by the author.
Under external and internal electroexchange also the processes causing breath type are meant:
"Transition to blood of neutral oxygen and release of positively charged oxygen raises a positive
charge in alveoluses ... that leads together with increase in partial pressure of carbon dioxide
(Dalton’s law) to increase to pressure in alveoluses and facilitate an exhalation™. It is noted that the
general regulation and transfer of negative “electricity” to compliance with this hypothesis it is
carried out on the principles of "a pulse wave" by nervous system on the basis of characteristics of the
rhythms of an organism set by heart and lungs.

If the specified hypothesis is right, then acoustic characteristics of respiratory noise of lungs
correlate with characteristics of internal and external electroexchange.

Researches in this direction are represented perspective as allow to consider respiratory
system as an element of higher degree of the organization, the organism providing interaction with
the environment by means of changes of the internal environment and an organism with off-line
control by autonomous artificial intelligence nervous systems of an organism for which information
signals are characteristics of electric balance (imbalance) of system of breath, surrounding and
internal environments of an organism.

Thus, the carried-out review of methods and ways of the analysis of acoustic noise shows
that analog methods and means of the spectral analysis give the reliable and steady characteristic of
a range only for the determined periodic signals and casual stationary signals with a small interval
of stationarity (within time of the analysis of each frequency component).

For the analysis of the direct and latent information obtained on the basis of a range of
respiratory noise, formations of a set of informative indicators it is recommended to use the
achievements of artificial intelligence allowing to receive in the conditions of slabostrurirovanny
and vague data diagnostic models with the set adequacy level (artificial neural and immune
networks, logical networks, genetic algorithms and other algorithms of soft calculations, synthesis
of indistinct decisive rules, self-organizational modeling, autonomous artificial intelligence) [2].

The modern levels of development of measuring elements (sensors and systems) and the

microprocessor equipment and means of mobile communication allow to pass on qualitatively new



to a level of differential preventive diagnosis of pulmonary diseases, based on simultaneous
registration and information transfers about pulmonary noise (an acoustic signal and data on the
nature of ionization in the inhaled and exhaled vozdukh) and indications of the plethysmogram

(reogramma).
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