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2. Models and methods for improving the efficiency of distributed transducer networks based on machine learning
and peripheral computing.

Pedepar:

1. IucepTaris npucBsyeHa po3poolii Mozesiel Ta METOAIB MifBUILIEeHHS €(PEeKTUBHOCTI PO3MNOIiIeHUX
TPAHCAIOCEPHUX MePeX HAa OCHOBI MAalIMHHOTO HaBYaHHS Ta nepudepiiiHux o64uciens. B po6oTi 6yB npoBeeHuit
aHa’sli3 0co0JIMBOCTEN BUKOPHUCTAaHHS PO3IOJiJeHUX TPAaHCIIOCEPHUX MEPEX MIpY NOOYIO0Bi Pi3HUX CUCTEM
IHTepHeTy peueil, a TAKOXX METOIiB OOPOOKY Ta aHaJli3y JaHUX Y IUX Mepekax. Takoxx B poboTi O6yso
[IPOaHaJli30BaHO MepeBary Ta HeJOJiKY TUIIOBUX apXIiTEKTyp PO3NOJiIEHNX TPAHCAIOCEPHUX MEPEXK B YMOBaX
3aCTOCYBaHHSI [MINOMHHUX HEMPOHHUX MEPEX K iIHCTPYMEHTY aHai3y Aanux. [lokazaHo, mo QPyHKIiOHyBaHHS
CcydacHUX cucrteM IHTepHeTy Peveil 3acHOBaHe Ha aHali3i [NI0Ka3aHb MHOXKUHYU CEHCOPIB Pi3HOrO TUIly, 3 Pi3HOIO
PO3MIpHICTIO JAHUX Ta YACTOTOI OTPMMAHHS HOBUX JAHUX. [I71g BUPIIIEHHS 1bOTO 3aBJAHHS 3a[IPOIIOHOBAHO METO],
nonepenHboi 06po6ku Ta GopMaTyBaHHS [TOKa3aHb CEHCOPIB /1714 iX MOaJIbIIOr0 BUKOPUCTAHHS Y SIKOCTi BXiIHNUX

JAHUX B 3alPOIIOHOBAHIN iepapxivyHiil HepoMepeskeBii moperi. [IokazaHo, o0 CTPYKTYPU TUIIOBUX MOJEJIEN



HEVPOHHUX MEPEX MOXYTb OyTU HaIMipHAMM [1J1s1 BUPilI€HHS Pi3HUX 337,24 MAalIMHHOTO HaBYaHHS. [I71s1 BUPilIEeHH]
IIbOTO 3aBAAHHS 3alIPONIOHOBAHO METO, KOMIIPECii HEIPOHHUX MEPEX 3 METOIO 3HWKEHHS BUMOT 11O

004U CII0BAIbHUX Ta €eHEPreTUYHUX PECYPCiB 32 PaXyHOK CKOPOUYE€HHSI MHOXKMHM 3B's13KiB MK HEMpOHaMU MEPEXi.
Po3po6eHo iepapxiyHy HEMPOMEPEKEBY MOJieJb NEPUPEPIMHUX 0OUNCIEHD [IJIs1 aHAJII3y MYJIbTUCEHCOPHUX
DaHMX, SIKA 103BOJIsIE OPraHi3yBaTy HEMIpOMepesKeBi 00YMCIIEHHS 3a iepapxiYHUM IIPUHLUIIOM 6€3 BUKOPUCTaHHS
LIEeHTPasi30BaHOTr0 XMapHOTo cepBepy. byB 3anporioHoBaHuit MeTog, GOPMYBaHHS BXiIHOIO TEH30PY 3 MHOXXUHU
IIOKa3HMUKIB, 5IKi 30MPaIOThCsl CECHCOPAMU Pi3HUX TUIIIB IIPOTATOM JI€SIKOTo yacy. bysio po3po6sieHo MeTo[, KoMITpecii
HEVPOHHUX MEPEX 3 METOIO 3HIDKEHHS BUMOT 10 OOYKCIIOBAIbHUX Ta EHEPreTUYHUX PECYPCIB 32 PaXyHOK
CKOPOUYEHHSI MHOKMHU 3B's13KiB MixK HelipoHaMu Mepesxi. ByJio po3pobiieHo iHCTpyMeHTabHi 3acobu, 1o
peasi3yloTh 3alpOIIOHOBaHi pieHHs. Ha 0CHOBI po3po06yieHuX iHCTPyMEeHTaIbHUX 3aC00iB CTBOPEHO IIPOrpaMHUi
KOMIIOHEHT JJI51 MOJI€JIIOBaHHSI POOOTH PO3MOA1IIEHUX TPAHCAIOCEPHUX MEPEX Y Pi3HUX rajy3six 3aCTOCYBaHHS

cucrteM InTepHety Peyen.

2. The qualification scientific work is devoted to the development of models and methods for improving the
efficiency of distributed transducer networks based on machine learning and peripheral computing. The analysis
of the peculiarities of the use of distributed transducer networks in the construction of various Internet of Things
systems, as well as methods of data processing and analysis in these networks was carried out. The paper also
analyzes the advantages and disadvantages of typical architectures of distributed transducer networks in the use
of deep neural networks as a tool for data analysis. It is shown that the functioning of modern IoT systems is based
on the analysis of the readings of many sensors of different types, with different data dimensions and frequency of
obtaining new data. To solve this problem, a method of pre-processing and formatting of sensor readings for their
further use as input data in the proposed hierarchical neural network model is proposed. It is shown that the
structures of typical models of neural networks can be redundant to solve various machine learning problems. To
solve this problem, a method of neural network compression is proposed to reduce the requirements for
computing and energy resources by reducing the number of connections between network neurons. A hierarchical
neural network model of peripheral computing for multisensory data analysis has been developed, which allows to
organize neural network computations on a hierarchical principle without the use of a centralized cloud server. A
method of forming an input tensor from a set of indicators collected by sensors of different types over a period of
time has been proposed. A method of compressing neural networks was developed to reduce the requirements for
computing and energy resources by reducing the connections between network neurons. Programming tools have
been developed to implement the proposed solutions. On the basis of the developed tools the software component
for modeling of work of the distributed transducer networks in various areas of application of systems of the
Internet of Things is created.
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