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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 50.39.17

Tema gucepranii:
1. TeopeTr4Hi OCHOBY CTBOPEHHS i CTPYKTyPHA OpraHisallisi KOMIIOHEHTIB 6€3IPOBiIHMX CEHCOPHUX MEPEX

NigBUIIEHOI €(PEeKTUBHOCTI

2. The theoretical basis for the creation and organization of the structural components of increased efficiency
wireless sensor networks

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLECU [IEPETBOPEHHS, 0OPOOKH i nepenadi JaHUX y 6€3NPOBiAHMX CEHCOPHUX MEPEXKAX;
IpeAMeT OCIiIKEHHS - METO/IU Ta 3aCO0U NePETBOPEHHS], 0OpPOOKH i nepeadi 1aHMX Y 6€3MPOBiTHIUX CEHCOPHUX
Mepekax Ha OCHOBi CUCTEMHU 3aJIMIIKOBUX KJIACiB Ta MOAYJIIPHOI apu(dMETHUKY; HOBUA3HA - BIleplIe PO3PO6JIEHO
METOJ], MEPEKHOTO KOJIyBaHHS JAHUX, IKUI 6a3yeThbCsl HA IEPETBOPEHHI CUCTEMHU 3/IMIIKOBUX KJIaciB i 3a6e3nedye
MigBUIIEHHS IIPOIYCKHOI 30ATHOCTI CEHCOPHOI MEPEXKI 32 PaxyHOK IIOAiIY MMaKeTiB JaHUX Ha MiANaKeTH IJI iXHbOI
N0JaJIbILIOI ITepeiadi; Briepiie po3po6I€HO METOJ, BUIIPABJIE€HHS 6araTOKpPAaTHUX IIOMUJIOK Ha OCHOBI MOZYJISIPHUX
KOPEryIounx KOJiB, SIKUI 3a0e3Ieuye BUCOKY MIBUIKOIiI0 Ta HU3bKY OOUMCIIIOBAJIbHY CKJIQ[IHICTh IIPOLIECiB
BUSBJIEHHS i BUNIPABJIEHHS IOMUWJIOK; BIIE€plle PO3p06JI€HO METO, CTUCHEHHS 300pa>KE€Hb 6€3 BTPAT y CUCTEMI
3aJIMIIKOBUX KJIACIB, KU 3a0e3evye MigBUILeHHS MBUAKOAII IIpolieciB KOyBaHHS /IEeKOAYBaHHS 32 PaXyHOK

[0/1isTy 300pa’keHHsI Ha YaCTHHU Ta MapajiesibHOI 00pOOKY OTPUMAaHUX YaCTUH 300paXeHHS; yAOCKOHAIEHO



MOZYJISIPHI KOPETYIodi KOH, sIKi 326e31e4yI0Th BUCOKY MIBUAKOIII0 IIPOLIECiB 060POOKY IaHUX 32 PaXyHOK
NapajieJIbHOrO BUKOHAHHS Ollepaliil MOAYJISIPHOTO MHOXKEHHS i MOKJIMBICTb aJalITUBHOI 3MiHU KOPETYIOYOi
3/1aTHOCTI KO/IiB 6€3 3MiHU aJrOpUTMY POOOTH; YIOCKOHAJIIEHO METOJ, IIepeadi JaHUX LISIXOM CTPUOKONOAi6HO]
IICEBJJOBUIAIKOBOI 3MiHM YaCTOTH B KaHAaJIi 3B'sI13Ky, 110 3a6e31e4ye MOKIIMBICTb BUSIBJIEHHS] IOMUJIOK Ha

($isnuyHOMY piBHi 6€3MPOBIIHNX CEHCOPHUX MEPEXK.

2. The object of the research is data transformation, processing and transmission processes in wireless sensor
networks; the subject of the research is methods and tools for data transformation, processing and transmission in
wireless sensor networks on the basis of residue number system and modular arithmetic; scientific novelty of the
research results - for the first time network coding method was developed on the basis of residue number system
transformation, which provides the increasing of the wireless sensor network capacity by dividing data packets
into subpackets for their further transmission; for the first time a multiple error correction method on the basis of
modular correcting codes was developed, which provides high efficiency and low computational complexity of
error identification and correction; for the first time a method for image transformation and processing in residue
number system was developed, which provides increasing of the coding/decoding rate, to dividing the image into
separate parts and using parallel processing for various parts of the image; modular correcting codes were
improved, they provide high efficiency of data processing due to the parallel execution of modular multiplication
and the adaptive correcting codes with the unchangeable operation algorithm; a method of frequency hopping
data transmission based on pseudorandom changes of the channel frequency was improved, which provides error
detection in the wireless sensor networks at the physical layer.
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