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2. Recognition of types of human activity with the help of artificial intelligence

Pedepar:

1. Incepralist pUCBsY€HA AOCHIIPKEHHIO METO/IB PO3Mi3HABaHHS aKTUBHOCTI JIIOJWUHU Ta CUCTEM OTPUMAaHHS
IAHMX 3 HATIJIbHAX CEHCOPIB Y 3B'513Ky 3 PO3BUTKOM TexHoJ10riit BSN. Taki TexHOJIOTii J03BOJISIOTh MOCTIHO
MoOHiTOpUTH (Pi3i0I0TiUHI NOKA3HUKY JIIOIMHY, 1J0 B CBOIO Y€Pry NO3BOJISIE€ BUSIBIISITU 3aTOCTPEHHS XPOHIYHUX
XBOpOO, panToBi KpU30Bi cUTYyallii, a TAaKOX 3[iiCHIOBAaTH JOBrOTPUBAJINI MOHITOPUHT 32 3[J0POB’SIM JIIOIVHU. Y
PO6OTi OGIPYHTOBAHO METONM 300PY Ta MOIEPeAHbOI 06pOOKYU JaHUX 3 CEHCOPIB. [171s1 monepeaHboi 06pOOKN TaKUX
IAHWX PO3POOJIEHO AJITOPUTM, SIKWI MTOKpaIlye PinbTpaliio myMiB o BUHUKAIOTH [IPY 300pi JaHUX. AJITOPUTM
nepepoayae nepeTBOPeHHs 0OgHOBUMIpHI curHanu (1d) akcesepomeTpa B ABoBUMIpHI (2d) rpadiuHi 306paskeHHs, 3a
IOTIOMOTOI0 BiKHa XeMMIiHra, CKJIalalouy CUTHA/IA Pa3oM MOCIiIOBHO 1O psigKax (stacking), mo mo3BoJise KOXKHIN
IIOCJIJOBHOCTI CUTHAJIIB KOPEJIIOBATHU 3 IHIIMMU I1OCIiLOBHOCTSAMU. [J0BEIEHO ONTUMAJIbHICTD TAKOTO MIAXO4Y 32

IIOTTIOMOTOI0 TTOPIBHSIHHS 3 iHIIMMM i BUMipIOBaHHI TOYHOCTI Kyiacu@ikarilii 3a JOoMOoro Mojiesieil 3 0GHaKOBUMU



apxiTekTypamu. 3aipONIOHOBAHO apXiTEKTYPy MOJeJli Ha OCHOBI HEMPOHHOI Mepexi, 17151 e(peKTUBHOI Knacudikariii
JIIOJICHKOI HisIbHOCTI. TakoX B pOOOTi PO3IJISIHYTO MOXKJINBICTh BUKOPUCTAHHSI TPaHCPEPHOro HaBYaHHS [1JIs 3a4ayi
pO3Mi3HaBaHHSI JIIOJICHKOI aKTUBHOCTI. 3AilicCHeHe MOJIe/IIOBaHHSI TaKOTO HAaBYaHHS MJis 3a7a4i Kiacuikarii TUIis
IVXaHHs. [171s mepeBipKy BUCYHYTUX TilIOTe3 CTBOPEHUH NPUJIAJ, 3 CEHCOPaMU, 110 34aTHUI 3HIMAaTH 10Ka3U PyXiB
TPYAHOI KJIITUHU i po3p06sieHa MOZeJIb MAIIMHHOTO HaBYaHHS, 10 Ha OCHOBI JAHUX 3 MPUJIALly Ma€e 3MOTyY

ki1acuQikyBaTy JUXaHHS JIOIVHU.

2. The dissertation is devoted to the research of methods of recognition of human activity and systems of data
acquisition from body sensors in connection with the development of BSN technologies. Such technologies allow
to constantly monitor the physiological parameters of a person, which in turn allows to detect exacerbations of
chronic diseases, sudden crises, as well as to carry out long-term monitoring of human health. The methods of
data collection and pre - processing from sensors are substantiated in the work. To pre-process such data, an
algorithm has been developed that improves the filtering of noise arising during data collection. The algorithm
involves converting one-dimensional signals (1d) of the accelerometer into two-dimensional (2d) graphics, using
the Hamming window, stacking the signals together sequentially in rows (stacking), which allows each sequence of
signals to correlate with other sequences. The optimality of such an approach is proved by comparing with others
and measuring the accuracy of classification using models with the same architectures. The architecture of the
neural network model is proposed for effective classification of human activity. For the first time, an approach was
developed in the problem of determining human activity for the use of models trained on other data sets (so-called
transfer training). Simulation of such training for the problem of classification of types of breath is carried out. A
device with sensors capable of recording the movements of the chest has been built and a model of machine
learning has been developed, which is able to classify human respiration on the basis of data from the device. Also
in this work the discussed ability to use transfer training to the problem of human activity recognition. Created a
simulation model for classification of breathing types. To test the hypotheses, was developed a device with sensors
capable of recording the movements of the chest. Also, machine learning model for human respiration
classification was trained, using data from the device.
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