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B numiomuoit pabore 52 ctpanwmiel, 12 pucyHkoB, 14 ucrounukos, 1

ITPUIIOKCHUC.

CEPAEYHO-COCYIMUCTAA CHUCTEMA, ANDROID, MAIIMHHOE
OBYYEHUE, JATUMKHN CMAPT®OHA, [IHUOPOBAS  OBPABOTKA
CUI'HAJIOB

Lenpro qaHHOM AUTIIOMHON paboTHI ABseTcs pazpadoTka Android-mpunoxxenus,
HPEAOCTABIISAIONIETO MOJIH30BATEIIO BO3MOXKHOCTh PETUCTPUPOBATH U aHAIM3HPOBATH
CUTHAJbl, TOJydyaeMble C TOMOIIBI0O HHEPIHAIBHBIX JaTYUKOB cMapTdoHa.
[IpunokeHre HaleIeHO Ha BBIABICHUE 0a30BBIX MIPU3HAKOB HAPYILLIEHUI CEpIEYHOTO
pUTMa, TaKWX KaK OTKJIOHEHHMsS B YacTOTE CEPACYHBIX COKpAIleHUHA U HaJudue
apUTMUH, a TaKKe€ Ha OLIEHKY KadecTBa 3alMUCaHHBIX JAHHBIX C HCIOJB30BaHUEM

MCTOOO0B MAallTMHHOI'O O6Y‘-I€HI/I$I JJI IIOBBIICHUSA JOCTOBCPHOCTH PC3YJIbTATOB.

OOBEKTOM NaHHOW AUIUIOMHOM palOThl BBICTYMAET MPOLIECC PErHCTPALUH U
aHann3a OMOMEXaHWYECKUX KOJIEOAHUH TpyIHOM KJIETKU, KOTOPBIE KOPPEIUPYIOT C

MEXaHUYECKOMU H, OIIOCPCAOBAHHO, BHGKTqueCKOﬁ AKTHUBHOCTBIO CCPALA.

B pesynbrare BhINOIHEHUS JUIUIOMHOM padboThl co3aaHo Android-npunoxeHue,
peructpupyromiee KonebaHusi TpyJHONW KIETKU C MOMOIIBI0 AaTyuka cMapTdoHa U
npeoOpa3yrolee UxX B KapAUonoJo0HbIN curHai. Peann3zoBaHa ero MHOTOCTyeHYATas
o0paboTka, dunbTpauus u aHanu3 s u3BieueHuss YCC, npu3HakoB apUTMHUU U
OLIEHKH cTabmibHOCTH R-3yO1oB. [[i1s1 Banuaanuu kauecTBa CUrHajaa MHTETPUPOBAaHbI
HEHWpOCETEBbIE MOJENHM, TO3BOJISIIOUIME OTCEMBATh HEKAUYECTBEHHBIE 3aIKCH.
[TpunokeHne MpeaocTaBisieT MOJIb30BATENI0 PE3yJIbTaThl aHAIM3a U BU3YaJIU3aLUIO

CHUTHAJIOB.

JunoMHast paboTa sIBIsieTCA 3aBEPUICHHOM, MOCTABIICHHBIE 33/1a4d PEIICHbI B

MIOJIHOM MEpPE, MPUCYTCTBYET BO3MOKHOCTD TAIIBHEUILIETO PA3BUTHUS UCCIIEIOBAHUM.

I[I/IHJ'IOMHaH pa60Ta BBIIIOJIHCHA aBTOPOM CaMOCTOSATCIIBHO.



The thesis has 52 pages, 12 drawings, 14 sources, and 1 appendix.

CARDIOVASCULAR SYSTEM, ANDROID, MACHINE LEARNING,
SMARTPHONE SENSORS, DIGITAL SIGNAL PROCESSING

The purpose of this thesis is to develop an Android application that provides the
user with the ability to register and analyze signals received using inertial sensors on a
smartphone. The application aims to identify the basic signs of cardiac arrhythmias,
such as abnormalities in heart rate and the presence of arrhythmias, as well as to
evaluate the quality of recorded data using machine learning methods to increase the

reliability of the results.

The object of this thesis is the process of recording and analyzing biomechanical
vibrations of the chest, which correlate with the mechanical and, indirectly, electrical

activity of the heart.

As a result of the thesis, an Android application was created that registers chest
vibrations using a smartphone sensor and converts them into a cardiac-like signal. Its
multi-stage processing, filtering and analysis is implemented to extract heart rate, signs
of arrhythmia and to assess the stability of R-waves. To validate the signal quality,
neural network models have been integrated to filter out low-quality recordings. The

application provides the user with the results of signal analysis and visualization.

The thesis project is complete, all tasks have been successfully done, there is a

possibility for further research and development.

The thesis project was done solely by the author.



