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Pedepar:

1. Inceprauiiine QOCIiIpKEHHS CIIPSMOBAHE Ha BUPIlI€HHSI HAYKOBO-TIPAKTUYHOI IPO0JIEMU YAOCKOHAJIEHHS,
CTBOPEHHS Ta BIIPOBAI)KEHHSI METOIiB Ta 3aC06iB aHami3y napameTtpiB WiFi-curuasny 3 MeTOI MiBUILEHHS
eeKTUBHOCTI IIOLIYKY 00'€KTIiB Ta NOKpAILleHHs SIKOCTi iX inenTudikauii. MeToo NoCiIKeHHs € pO3BUTOK METOiB
Ta 3aC00iB MOHITOPUHIY CE€peOBuUILA (IPUMIILIEHHST) 171 BUSBJIEHHS Ta ifeHTudiKallii 06’eKTiB Ha OCHOBI aHaJi3y
RSSI ta CSI inpopmauii npo mepexy Wi-Fi. B po60Ti Briepie 3ariporioHOBaHO METOJ, IIOIIYKY PYXOMHUX 00'€KTiB SIK
XOCTiB 6€31pOTOBOi MepesKi Ha OCHOBI MYJIbTUAr€HTHOI'O MiAX0y, 110 MOXKe OYTH BUKOPUCTAHO [IJIs BUSHAUEHHS
YeproBOCTi 0OCIyTOBYBaHHS Ta [103BOJIsIE€ IPUCKOPUTHU Ha 11,2 % popMyBaHHS 4Yepry Ha 0OCIyrOByBaHHS PyXOMUX
00'€KTiB Ha OCHOBI IPOCIYXOBYBaHHS TPadiKy 6€30POTOBUX MEPEX Y IPUMIlLIEHHSIX KOPIIOPAaTUBHOI Mepexi. Takox
yIOCKOHAJIEHO METOJ ifeHTu(ikKalii MaTepiasis 3a iHdpopmaliero nmpo ctad KaHasny (CSI) msxoM IBOCTYIEHEBO]

00po06KH (KasibpyBaHHSIM a3y Ta HU3bKOYACTOTHOIO PibTpallieio) Ta BUKOPUCTaHHSIM KpUTepis moAi6HocTi = 0,95.



3anponoHoBaHi 3MiHM Jany 3MOry MiIBUIMIATY TOYHICTh PO3Ii3HABaHHS MeTajleBuX 00'eKTiB Ha 14,38 % (3
cepenHbOro 6a30Boro piBHs 77,62 % no 92 %) Ta 361n1bMUTY TOUHICTh BUBHAUEHHS CKIISIHUX 00'eKTiB Ha 3,38 % (1o 81
%), 110 MigTBEPIKY€EThCS peaysbTaTamu 80 KOHTposIbHUX AoclifiB (8 knacis x 10 BumipioBans). Kpim Toro, Habynu
MOJIJIbIIIOrO PO3BUTKY METOAM 6araTokaacoBoi kinacugikallii 06'eKTiB 32 aMITITyJHUMU Ta (a30BUMU NIaT€PHAMU
CSI: po3po6yieHO eKcIieprMeHTaIbHY 6a3y 3 BOCbMU Pi3HOPIZHMX MaTepiaiiB (MeTas, CKJI0, TKAaHMHA, MJIACTUK, CiJb,
O0pOLIHO, KAPTOH, CeJITpa) I JOBEeAEeHO MOXJIMBICTh KOPEKTHOI inenTudikaii y 77,62 % BUnankis y cepeiHbOMY,
[IpY LbOMY [JI1 KAPTOHY AOCATHYTO 89 % ycCIixy, a jis cenitpu — 83 %, 0 IeMOHCTPYE CTIMKICTD MigX0ony A0
00'€KTIB 3 6JIM3bKUMU JIieIEKTPUYHUMU BIACTUBOCTSIMU. PO3po6iieHi nmigxonu i aaropuTMu okasaay BUCOKY
Pe3yJIbTaTUBHICTD y BUpIlI€HH] 3aBAaHb MOIIYKY Ta ineHTUdiKalii, 0 NifTBepIKye ixX MPaKTUYHY LiHHICTb IJ1s1
BIIPOBAJI)KEHHS Y CUCTEMU HEIHBA3MBHOTO MOHITOPUHTY. 3aCTOCYBaHHS 3alIPOIIOHOBAHUX METO/IB CIIpUsE
MiABUILEHHIO TOYHOCTI OJjep>KaHuX JAaHUX, CKOPOUYEHHIO Yacy 06pOOKM CUTHAJIIB Ta aBTOMATU3allil IPOLeCiB
OLIiHIOBaHHS NapaMmeTpiB. OTpUMaHi pe3ysbTaTy JOCJiI)KEHHS MAlOTh Barome NpUKJIagHe 3Ha4eHHs y cdepi
aBTOMAaTM30BaHMX CUCTEM aHasizy curHasuiB Wi-Fi, MOHITOpUHIY Miclie3Hax0[)KeHHsI 00 €KTiB, IEPCOHAIi30BaHOTO
[IO3MLIIOHYBaHHS Ta CTaHJApTU3alii MeToAiB ineHTU(ikaLii maTepiais i npuctpois. Po3pobeHi nifxonu npunaTHi
1711 3aCTOCYBaHHS B CUCTEMax O€3KOHTAKTHOTO MOHITOPUHTY Ta 6e3MeKy, KoprnopaTuBHuX WiFi-mepexax,
«pO3yMHUX» ITpocTOpax Ta miardopmax IHTepHery peueii (I0T), HAyKOBUX HOCIIIPKEHHSX, pO3pooLi
iHTeJIeKTyalIbHUX cucTeM Kiacudikallii 00’eKTiB, a TaKOXX y HaBYaJIbHOMY IIpOLeCi MiAroTOBKY (axiBliiB 3a

CIleliasibHiCTI0O KOMITIOTEpPHA iH)KEHEeDisl.

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
71.62% 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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Kopg 3a €IPIIOY: 23623471

Micue3HaxoaKeHHS: ByJI. 68 JlecaHTHUKIB, 6yz. 10, Mukosais, Mukosaiscbkuit p-H., 54003, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BnacHe IlpizBuie Im's [10-6aTbKOBI TpyHos Onexcannp Mukosaiosud
rOJIOBH pajgu

BaacHe IlpizBume Im'st I[10-6aTbKOBI TpyHos Onekcanap Mukosnaiosuy
rOJIOBYIOYOTO Ha 3acCiflaHHi

BinnosimasabHHUH 3a lli,ILI‘OTOBKy Kpameninnikosa 'anHa BosnogumupisHa

00JIiIKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




