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Pedepar:

1. InceprauiiiHe JOCIiIPKEHHS CIIPSIMOBaHE Ha BUPIlIE€HHS! HAYKOBO-TIPAKTUYHOI IPO6JIEMU YIOCKOHAIEHHS,
CTBOPEHHSI Ta BIIPOBAI)KEHHS METOIiB Ta 3ac0biB aHasi3y napameTpis WiFi-curaasny 3 MeTOO IiiBULIIEHHS
e€(EeKTUBHOCTI NIOLIYKY O0'€KTIiB Ta IOKPAILeHHs SIKOCTI ix ineHTudikauii. MeToo TOCiI>)KeHHSs € PO3BUTOK METOIiB
Ta 3ac00iB MOHITOPUHIY cepeloBullLA (IPUMIllIeHHS) AJ1s BUSIBJIEHHS Ta ifeHTudikanii 06’eKTiB Ha OCHOBI aHai3y
RSSI ta CSI indpopmatii npo mepesxy Wi-Fi. B po60Ti Brepie 3ariporoHOBaHO METOJ, [IOLUIYKY PYXOMUX 00 €KTIB SIK
XOCTiB 6€31pOTOBOi Mepe>Xi Ha OCHOBI MYJIbTUAr€HTHOI'O MiAX0y, 10 MOXKe OYTH BUKOPUCTAHO [i71s1 BUBHAUEHHS

4EProBOCTi 0OCIYTOBYBaHHS Ta JO3BOJIsI€ IPUCKOPUTHU Ha 11,2 % popMmyBaHHS 4epru Ha OOCIYyrOBYBaHHS PyXOMUX



00’eKTiB Ha OCHOBI IIPOCJIyXOBYBaHHS! TpagiKy 6€31pOTOBUX MEPEX Y NPUMIIIEHHSIX KOPIOPAaTUBHOI Mepesxi. Takox
yIOCKOHaJIeHO MeTof, ineHTudikalii marepiasis 3a iHdpopmalieto Ipo ctaH KaHasny (CSI) misxoM IBOCTYII€HEeBOi
00po6KH (KanibpyBaHHSIM a3y Ta HU3bKOYACTOTHOIO (ijbTpallielo) Ta BUKOPUCTaHHSIM KpUTepis noAi6HocTi = 0,95.
3anponoHOBaHi 3MiHY Jaju 3MOTy MiABUIIMTY TOYHICTh PO3Mi3HABAaHHS METaJIeBUX 00’eKTiB Ha 14,38 % (3
cepenHbOro 6a3oBoro piBHA 77,62 % 1o 92 %) Ta 36inbMUTY TOUHICTh BUBHAYEHHS CKIISIHUX 00'eKTiB Ha 3,38 % (7o 81
%), 110 MigTBEPIKY€ETbCS peaysbTaTamu 80 KOHTposIbHUX AocilifiB (8 knacis x 10 BumipioBans). Kpim Toro, Habynu
[IO/IAJIBIIOTO PO3BUTKY METOM 6araTokiacoBoi kiacugikallii 06’eKTiB 3a aMIUIITyJHUMU Ta (Pa30BUMHU [TaATEPHAMU
CSI: po3po6yieHO eKcliepruMeHTaIbHY 6a3y 3 BOCbMU PiBHOPIZHMX MaTepiaiiB (MeTas, CKJI0, TKAaHMHA, MJIACTUK, CiJb,
00pOLIHO, KAPTOH, CEJITpa) I LOBeAeHO MOXJIMBICTh KOPEKTHOI ineHnTudikaii y 77,62 % BUNankiB y cepeiHbOMY,
IIPY LbOMY 1711 KAPTOHY AOCSATHYTO 89 % yclixy, a s cenitpu — 83 %, 0 IeMOHCTPYE CTIMKICTD MiAX0Ay A0
00’eKTiB 3 6JIM3bKMMU JIi€JIEKTPUYHUMU BJIACTUBOCTSIMU. PO3pO6IIeH] MiIXoAu i alrOpuTMU I10Ka3aau BUCOKY
Pe3yJIbTAaTUBHICTh y BUpIlIEHH] 3aBaHb MOIIYKY Ta ineHTUdiKauii, M0 NifTBepIKye iX MPaKTUYHY LiHHICTb IJ1s1
BIIPOBA/’)KEHHS! Y CUCTEMU HEiHBa3MBHOIO MOHITOPUHIY. 3aCTOCYBaHHS 3alIPOIIOHOBAHUX METO[IB CIIpUsiE
IiBUILEHHIO TOYHOCTI OJjep>KaHuX JaHUX, CKOPOUYEHHIO Yacy 06poOKM CUTHAJIIB Ta aBTOMATU3allii [IPOLeCiB
OLIiHIOBaHHS NapameTpiB. OTprUMaHi pe3yabTaTH AOCIII>)KEHHS MalOTh BarOMe NPUKJIaHE 3HaYeHHs y cepi
aBTOMAaTH30BaHMX CUCTEM aHaiizy curHasuiB Wi-Fi, MOHITOpHHIY Miclie3Haxo[isKeHHsI 00 €KTiB, IEPCOHATiI30BAHOTO
[IO3MLIIOHYBaHHS Ta CTaHJapTU3alii MeToaiB ineHTU(ikalii MmaTepianis i npuctpoiB. Po3pobeHi nifgxonu npunaTtHi
L7151 33CTOCYBaHHS B CUCTEMax 0€3KOHTAKTHOTO MOHITOPUHTIY Ta 6e3Ieku, KopnoparusHux WiFi-mepexax,
«PO3yMHHUX» IIPOCTOPax Ta naTdopmax IHTepHeTy peueit (IoT), HAyKOBUX LOCIIIKEHHSX, pO3pO6Li
iHTeJIeKTyalIbHUX cucTeM Kiacudikallii 00’eKTiB, a TaKOXX y HaBYaJIbHOMY IIpoLieci MiAroToBky axisliiB 3a

creniasnbHicTI0O KOMITIOTEpPHA iH)KEHEDisl.

2. The PhD thesis is devoted to solving the scientific and applied problem of improving, developing, and
implementing methods and tools for analyzing the parameters of the Wi-Fi signal to increase the efficiency of
object search and improve the quality of their identification. The research goal and objectives is the development
of methods and means of monitoring the environment (premises) to detect and identify objects based on the
analysis of RSSI and CSI information about the Wi-Fi network. In the work for the first time a wireless method for
determining the location of moving objects as hosts of a wireless network based on a multi-agent approach, which
can be used to determine the order of service and allows to accelerate the formation of a queue for moving objects
by 11.2% based on listening to wireless network traffic in the premises of the corporate network has proposed. Also
a method for identifying materials based on channel state information (CSI) by two-stage processing (phase
calibration and low-pass filtering) and using a similarity criterion of = 0.95. The proposed changes made it possible
to increase the accuracy of metal object recognition by 14.38% (from the average baseline level of 77.62% to 92%)
and to increase the accuracy of glass object detection by 3.38% (up to 81%), which is confirmed by the results of 80
control experiments (8 classes x 10 measurements) has improved. Besides, the methods of multi-class classification
of objects by amplitude and phase patterns CSI: an experimental base of eight heterogeneous materials (metal,
glass, fabric, plastic, salt, flour, cardboard, nitrate) was developed and the possibility of correct identification in
77.62% of cases on average was proved, with 89% success for cardboard and 83% for nitrate, which demonstrates
the stability of the approach to objects with similar dielectric properties have been developed further. The results
of the dissertation are of significant practical importance in the field of automated systems for analyzing Wi-Fi
signals, monitoring the location of objects, personalized positioning, and standardizing methods for identifying
materials and devices. The proposed methods can be used in contactless monitoring and security systems,
corporate Wi-Fi networks, smart spaces and Internet of Things (IoT) platforms, scientific research, development of
intelligent object classification systems, as well as in the educational process of training specialists in computer

engineering.
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Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKu YKpaiHu
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VIII. 3aKkJIr04Hi BiZoMOCTi



Biacue IlpisBume Im'st [To-6aThKOBI Tpynos Onexcanap Muxoaiosmy

TOJIOBH paju

Biacue IpizBume Im's Ilo-6aThKOBI Tpynos Osnekcannp Mukosaitosud

TOJIOBYIOYOrO Ha 3acCimaHHi

BignoBizasibHHI 32 IIi,Z;I‘OTOBKy Kpaweninnikosa 'anHa BosogumMupiBHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiILHOCTI




